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DEATH  OF  SOUTH  DAKOTA'S  GOVERNOR: 
TRAGIC  ACCIDENT  OR  FAA  BUNGLE? 


WEDNESDAY,  MAY  19,  1993 

House  of  Representatives, 
Employment,  Housing,  and  Aviation  Subcommittee 

OF  the  Committee  on  Government  Operations, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  notice,  at  11  a.m.,  in  room 
2247,  Raybum  House  Office  Building,  Hon.  Collin  C.  Peterson 
(chairman  of  the  subcommittee)  presiding. 

Present:  Representatives  Collin  C.  Peterson,  Floyd  H.  Flake,  and 
Karen  L.  Thurman. 

Also  present:  Representative  Tim  Johnson. 

Staff  present:  Edith  A.  Holleman,  staff  director;  Lisa  Phillips, 
professional  staff  member;  Andrea  Nelson,  counsel;  June  Saxton, 
clerk;  and  Michael  D.  Nannini,  minority  professional  staff.  Commit- 
tee on  Government  Operations. 

OPENING  STATEMENT  OF  CHAIRMAN  PETERSON 

Mr.  Peterson.  The  subcommittee  will  be  in  order.  Again,  we 
apologize.  We  got  fouled  up  because  the  President  was  supposed  to 
be  in  at  8:15,  and  as  is  his  style  he  was  tied  up  a  little  bit  later. 
So,  anyway,  we  need  two  members  of  the  subcommittee  before  we 
can  proceed. 

Before  I  make  mv  opening  statement,  I'd  first  like  to  welcome  to 
this  subcommittee  hearing  Representative  Tim  Johnson,  South  Da- 
kota's only  Member  of  the  House  of  Representatives.  George 
Mickelson,  South  Dakota's  Governor,  his  two  pilots,  and  several 
aides  and  advisers  died  in  a  recent  plane  crash  in  Iowa  which  was 
very  similar  to  the  incident  in  Utica,  NY,  that  we  are  focusing  on 
today,  and  I  am  pleased  to  have  my  subcommittee  chairman  of  the 
Agriculture  General  Commodities  Subcommittee,  Representative 
Tim  Johnson,  be  with  me  today  and  participate. 

We  appreciate  your  help  and  your  staffs  cooperation  in  the  work 
that  we  have  been  doing. 

I  also  would  like  to  say  that  any  members  that  have  opening 
statements,  they  will  be  made  part  of  the  record.  I  understand  that 
Mr.  dinger  has  a  statement  and  some  questions  that  he  would  like 
submitted.  We  will  do  that  on  his  behalf.  When  Mr.  Machtley  gets 
here,  he  can  present  his  statements.  Otherwise,  we  will  just  make 
them  a  part  of  the  record. 

One  month  ago  today,  on  April  19,  a  small  plane  carrying  the 
Governor  of  South  Dakota,  two  pilots,  several  aides  and  South  Da- 
kota businessmen  lost  a  propeller  blade,  crashed  into  a  silo  in 
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Iowa,   and  burned.  All  eight  of  those  occupants  were  killed  in- 
stantly. 

Preliminary  evidence  indicates  that  the  blade  flew  off  because  of 
a  fatigue  crack  in  the  propeller  hub.  This  was  not  the  first  time 
such  a  failure  had  occurred.  In  September  1991,  a  similar,  but 
nonfatal,  incident  involving  the  same  type  of  four-blade  propeller 
and  Mitsubishi  aircraft  almost  brought  a  plane  down  in  Utica,  NY. 

In  that  incident,  the  NTSB  concluded  that  the  cause  of  the  fa- 
tigue crack  was  most  likely  manufacturing  scratches  on  the  hubs. 

Based  on  that  investigation,  the  National  Transportation  Safety 
Board  had  been  attempting  without  success  since  August  1992  to 
get  the  Federal  Aviation  Administration  to  issue  an  airworthiness 
directive  requiring  an  inspection  of  this  type  of  propeller  hub.  The 
Safety  Board  had  warned  the  FAA  twice,  most  recently  in  March 
of  this  year,  that  a  catastrophic  accident  might  occur  if  these  in- 
spections did  not  take  place. 

I  can  only  describe  the  FAA's  response  as  superficial  and  neg- 
ligent. The  FAA  told  the  NTSB  that  inspection  was  not  necessary — 
first,  because  the  FAA  and  the  manufacturer  did  not  accept  the 
Board's  conclusion  that  manufacturing  scratches  probably  initiated 
the  fatigue  cracks,  and,  second,  because  magnetic  particle  inspec- 
tions of  the  hubs  during  the  mandatory  propeller  overhauls  at 
3,000  hours  had  not  revealed  any  fatigue  cracks. 

An  important,  unstated  reason,  however,  was  that  the  manufac- 
turer's protest  that  the  inspection  of  thousands  of  propellers  was 
too  expensive  when  only  one  propeller  hub  had  failed.  The  FAA 
also  inexplicably  ignored  the  manufacturer's  suggestion  that  only 
the  propeller  hubs  on  the  Mitsubishi  MU-2B-60  s,  the  aircraft  in- 
volved in  both  of  these  accidents,  be  inspected.  This  approach 
would  have  required  less  than  120  inspections  and  may  well  have 
avoided  the  Iowa  tragedy. 

In  its  prepared  testimony,  the  FAA  claims  that  it  was  working 
with  the  manufacturer  to  "implement  the  intent  of  the  NTSB  rec- 
ommendations" to  develop  a  nondestructive  technique  to  inspect 
the  hubs  without  taking  off  the  propellers.  In  the  papers  that  we 
have  reviewed,  there  is  no  indication  of  any  kind  of  effort  by  the 
FAA  to  implement  this  or  any  other  aspect  of  NTSB's  recommenda- 
tions prior  to  April  12,  1993. 

The  NTSB  witness,  who  has  spoken  with  the  manufacturer,  will 
testify  that  the  FAA  never  even  asked  the  manufacturer  to  develop 
such  a  technique.  The  FAA  also  failed  to  review  the  design  and  fab- 
rication of  similar  three-  and  five-blade  propeller  hubs  to  see  if 
they  should  also  be  inspected  as  recommended  by  the  NTSB. 

And,  as  I  have  already  stated,  it  failed  to  make  any  alternative 
proposals  to  the  Board  for  more  limited,  less  expensive  inspections. 
Instead,  the  FAA  and  the  manufacturer  concentrated  on  attempts 
to  find  other  causes  for  the  Utica  accident  than  those  stated  in  the 
NTSB's  report.  To  date,  they  have  not  found  any. 

Twice,  the  FAA  was  told  by  the  Safety  Board  that  its  refusal  to 
require  nps  was  an  unacceptable  response  to  correct  a  condition 
that  could  result  in  significant  loss  of  life  and  property.  The  NTSB 
also  informed  the  FAA  that  a  routine,  3,000-hour  inspection  of  the 
propeller  hubs  using  magnetic  particle  inspections  was  useless.  It 
could  not  reveal  any  scratches  or  fatigue  cracks  because  it  did  not 


allow  the  inspectors  to  check  the  area  where  those  cracks  would  be 
emanating. 

The  Safety  Board  does  not  have  the  power  to  require  enforce- 
ment of  its  recommendations  to  the  FAA.  It  can  only  persuade  the 
FAA  by  the  quality  of  its  research  and  firmness  of  its  recommenda- 
tions. The  FAA  alone  is  responsible  for  ordering  aircraft  manufac- 
turers and  pilots  to  comply  with  safety  procedures  and  inspections. 

In  its  prepared  testimony,  the  FAA  makes  a  particular  point  of 
noting  that  it  met  all  of  the  statutory  time  limits  for  responding 
to  NTSB,  and  that  is  true.  Every  90  days  there  was  a  letter  from 
the  FAA  stating  that  it  didn't  think  an  inspection  was  necessary. 
But  the  keeping  of  regulatory  schedules  by  bureaucrats  does  not 
and  cannot,  in  and  of  itself,  protect  human  life. 

The  lackadaisical  manner  with  which  the  FAA  chose  to  respond 
to  the  NTSB  continued  until  eight  individuals  lost  their  lives.  And 
even  now  the  FAA  has  only  ordered  the  partial  compliance  with  the 
NTSB's  recommendations  that  the  manufacturer  had  suggested 
several  months  ago:  The  inspection  of  the  propellers  on  Mitsubishi 
MU-2B-60  aircraft.  The  NTSB  continues  to  advocate  for  a  broader 
inspection. 

The  flying  public  cannot  afford  this  lack  of  attention  to  their 
safety  and  to  their  very  lives.  We  must  demand  that  the  FAA  be 
more  responsive  to  the  solid  research  and  recommendations  of  the 
NTSB  and  less  responsive  to  the  protests  of  manufacturers.  In  this 
case,  eight  lives  depended  on  it.  In  the  future,  your  life  and  my  life 
could  depend  on  it. 

We  will  now  recognize  other  subcommittee  members  for  opening 
statements.  Mrs.  Thurman,  do  you  have  an  opening  statement?  We 
appreciate  you  being  with  us. 

I  will  now  recognize  my  friend  from  South  Dakota  for  any  state- 
ment that  he  may  wish  to  give  at  this  time. 

STATEMENT  OF  HON.  TIM  JOHNSON,  A  REPRESENTATIVE  IN 
CONGRESS  FROM  THE  STATE  OF  SOUTH  DAKOTA 

Mr.  Johnson.  Well,  Thank  you,  Mr.  Chairman.  I  appreciate  this 
opportimity  to  be  here  with  you  today  and  with  the  subcommittee 
today  to  address  the  critically  important  issue  of  safety  in  the  avia- 
tion industry.  I  want  to  thank  you  for  asking  me  to  participate,  and 
I  commend  you  for  your  impressive  and  expeditious  reaction  to  the 
plane  crash  that  claimed  the  lives  of  the  South  Dakota  Governor, 
George  Mickelson,  and  seven  others  1  month  ago  today.  It  is  impos- 
sible to  adequately  convey  the  profound  and  abiding  sense  of  per- 
sonal loss  that  has  been  experienced  by  the  friends  and  families  of 
these  men,  and  by  the  entire  State  which  I  represent. 

I  am  confident  that  today's  hearing  will  allow  a  thorough  exam- 
ination of  not  only  the  effectiveness  of  the  overall  working  relation- 
ship between  the  FAA  and  NTSB,  but  also  the  decisionmaking 
process  surrounding  the  rejection  of  the  National  Transportation 
Safety  Board's  recommendations  to  the  FAA  relative  to  the  possi- 
bility of  a  manufacturing  error  on  Hartzell  propeller  hubs.  Cracks 
found  on  a  Hartzell  propeller  hub  were  responsible  for  an  incident 
in  Utica,  NY  in  1991,  and  although  the  investigation  is  still  under- 
way, the  plane  that  crashed  which  carried  the  eight  South  Dako- 


tans  last  month  also  had  a  Hartzell  propeller  hub  and  a  cracked 
hub  is  thought  to  be  the  cause  of  that  fatal  accident. 

Following  the  first  incident  involving  the  propeller  hubs  the 
NTSB  ma^  three  recommendations  to  the  FAA  which  it  felt  would 
ensure  that  similar  incidents  would  not  occur  again.  The  FAA 
chose  not  to  adopt  the  NTSB  recommendations,  and  I  appreciate 
this  opportunity  to  look  into  the  reasoning  behind  that  decision. 

The  loss  of  life  always  raises  serious  questions,  and  I  think  this 
is  especially  true  when  lives  are  taken  in  such  a  tragic  way.  My 
hope  is  that  this  hearing  will  not  only  answer  some  of  those  ques- 
tions that  have  been  raised  all  over  South  Dakota  in  the  aftermath 
of  this  crash,  but  also,  and  as  importantly,  ensure  that  similar 
tragedies  are  avoided  everywhere  throughout  this  Nation  in  the  fu- 
ture. 

I'm  pleased  that  along  with  my  work  in  pursuing  answers  to  the 
problem  of  relationship  between  the  NTSB  and  the  FAA,  our  two 
Senators  from  South  Dakota  have  also  played  a  very  active  and 
very  leading  role.  Senator  Tom  Daschle  has  played  a  very  construc- 
tive role  in  meeting  with  both  the  NTSB  and  FAA  and  to  raising 
the  visibility  of  these  concerns.  And  Senator  Larry  Pressler  as  well 
has  worked  very  hard  on  this  issue  in  helping  to  raise  the  visibilitv 
and  to  probe  the  great  concerns  that  we  have.  I  want  to  acknowl- 
edge Senator  Pressler's  presence  here  at  this  hearing  today,  and 
I'm  very  pleased  to  have  his  constructive  contributions  to  this  anal- 
ysis that  goes  on  through  the  hearing  process. 

[The  prepared  statement  of  Mr.  Johnson  follows:] 


REMARKS  BY  CONGRESSMAN  TIM  JOHNSON 

BEFORE  THE  HOUSE  GOVERNMENT  OPERATIONS  SUBCOMMITTEE 
ON  HOUSING,  EMPUOVMENT,  AND  AVIATION 

THE  HONORABUE  COLLIN  PETERSON 

MAY    19,   1993 

Mr.  Chairman,  I  appreciate  the  opportunity  to  be  here  with  you  and  this 
subcommittee  today  to  address  the  important  issue  of  safety  in  the  aviation  industry.   I 
thank  you  for  asking  me  to  participate,  and  commend  you  for  your  impressive  and 
expeditious  reaction  to  the  plane  crash  that  claimed  the  lives  of  the  South  Dakota 
Governor  George  Mickeison  and  seven  others  a  month  ago  today.   It  is  impossible  to 
adequately  convey  the  profound  and  abiding  sense  of  personal  loss  that  has  been 
experienced  by  the  friends  and  families  of  the  men,  and  by  the  entire  state  which  I 
represent. 

I  am  confident  that  today's  hearing  will  allow  a  thorough  examination  of  not  only  the 
effectiveness  of  the  overall  working  relationship  between  the  FAA  and  the  NTSB.  but 
also  the  decision-making  process  surrounding  the  rejection  of  the  NTSB's 
recommendations  to  the  FAA  relative  to  the  possibility  of  a  manufacturing  error  on 
Hartzell  propeller  hubs.   Cracks  found  on  a  Hartzell  propeller  hub  were  responsible  for 
an  incident  in  Utica.  NY  in  1991  and,  although  the  investigation  is  still  underway,  the 
plane  which  crashed  carrying  the  eight  South  Dakotans  last  month  also  had  a  Hartzell 
propeller  hub,  and  a  cracked  hub  is  thought  to  be  the  cause  of  the  fatal  accident. 
Following  the  first  incident  involving  the  propeller  hubs,  the  NTSB  made  three 
recommendations  to  the  FAA  which  it  felt  would  ensure  that  similar  incidents  did  not 
occur  again.  The  FAA  chose  not  to  adopt  the  NTSB  recommendations  and  I  appreciate 
the  opportunity  to  look  into  the  reasoning  behind  this  decision. 

The  loss  of  life  always  raises  questions,  and  I  think  that  this  is  especially  true  when  lives 
are  taken  in  such  a  tragic  way.   My  hope  is  that  this  hearing  will  not  only  answer  some 
of  these  questions  that  have  been  raised  all  over  South  Dakota  in  the  aftermath  of  the 
crash,  but  also,  and  almost  more  importantly,  ensure  that  similar  tragedies  are  avoided 
in  the  future. 


Mr.  Peterson.  Thgink  you  very  much,  Mr.  Johnson.  We  appre- 
ciate, as  I  say,  your  work  and  the  work  of  your  staff,  and  your  in- 
terest. 

Representative  Flsike,  we  welcome  you.  Do  you  have  a  state- 
ment? 

Mr.  Flake.  Thank  you,  Mr.  Chairman.  I  ask  unanimous  consent 
to  have  a  statement  placed  in  the  record.  I  do  not  have  a  written 
statement  at  this  time. 

Mr.  Peterson.  Very  good. 

[The  prepared  statement  of  Mr.  Flake  follows:] 


STATEMENT  FOR 

CONGRESSMAN  FLOYD  H.  FLAKE 

BEFORE  THE 

SUBCOMMITTEE  ON  EMPLOYMENT,  HOUSING  AND  AVIATION 

MAY  19,  1993 


GOOD  MORNING  MR.  CHAIRMAN  AND  MEMBERS  OF  THE  EMPLOYMENT, 
HOUSING  AND  AVIATION  SUBCOMMITTEE.  I  WOULD  LIKE  TO  THANK  THE 
CHAIRMAN  FOR  HOLDING  THIS  HEARING  TO  EXAMINE  THE  RESPONSIVENESS  OF 
THE  FEDERAL  AVIATION  ADMINISTRATION  (FAA)  TO  THE  SAFETY 
RECOMMENDATIONS  PROPOSED  BY  THE  NATIONAL  TRANSPORTATION  SAFETY 
BOARD  (NTSB)  .  I  WOULD  ALSO  LIKE  TO  WELCOME  OUR  WITNESSES  AND  THANK 
THEM  FOR  THE  INSIGHT  THAT  THEY  WILL  PROVIDE. 

IN  PARTICULAR,  I  WOULD  LIKE  TO  EXAMINE  THE  CIRCUMSTANCES 
SURROUNDING  THE  APPARENT  PROPELLER  FAILURE  OF  A  SMALL  CARGO  PLANE 
IN  1991  AND  THE  RECENT  PROPELLER  FAILURE  ON  A  SIMILAR  AIRCRAFT  THAT 
RESULTED  IN  THE  DEATHS  OF  THE  GOVERNOR  OF  SOUTH  DAKOTA  AND  SEVEN 
ADDITIONAL  PASSENGERS.  I  WOULD  LIKE  TO  REACH  AN  UNDERSTANDING  OF 
THE  ROLE  OF  THE  NTSB  AND  THE  FAA  IN  EACH  OF  THESE  TRAGEDIES. 
HOPEFULLY,  WE  CAN  DETERMINE  WHERE  THE  BREAKDOWN  IN  COMMUNICATION 
OCCURRED  BETWEEN  THESE  TWO  AGENCIES  AND  ASCERTAIN  A  WAY  TO  MAKE  THE 
FAA  MORE  RESPONSIVE  TO  THE  SUGGESTIONS  OF  THE  NTSB.  OUR  ULTIMATE 
GOAL  IN  THIS  PROCESS  IS  TO  PROTECT  THE  UNNECESSARY  LOSS  OF  LIFE. 

AGAIN,  I  WOULD  LIKE  TO  WELCOME  OUR  WITNESSES  AND  THANK  THEM 
FOR  THE  TESTIMONY  THAT  THEY  WILL  PROVIDE. 
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Mr.  Flake,  Look  forward  to  hearing  our  witnesses  this  morning. 

Thank  you. 

Mr.  Peterson.  Thank  you. 

Senator  Pressler  has  a  brief  statement,  and  we  would  welcome 
him  to  present  that  at  this  time.  We  appreciate  your  interest  and 
your  being  with  us  this  morning,  Senator. 

STATEMENT  OF  HON.  LARRY  PRESSLER,  A  SENATOR  IN 
CONGRESS  FROM  THE  STATE  OF  SOUTH  DAKOTA 

Mr.  Pressler.  Thank  you  very  much,  Mr.  Chairman.  I  shall 
summarize  my  statement  and  place  the  full  text  of  my  remarks  in 
the  record,  because  I  know  the  time  is  short,  and  I  am  also  eager 
to  hear  the  witnesses  who  are  here. 

I  am  appalled  by  what  appears  to  be  the  sloppy,  lazy,  bureau- 
cratic work  by  the  FAA  on  this  matter.  I  also  wish  to  submit  to  the 
committee  several  letters  I  received  spontaneously  from  different 
people  from  as  far  away  as  Hawaii  to  different  lawyers  who  have 
worked  on  similar  matters  with  the  FAA.  I  placed  some  of  these 
in  the  Congressional  Record  yesterday.  I  will  submit  portions  of 
them  for  your  perusal  today. 

The  situation  that  has  occurred  unquestionably  must  be  demor- 
alizing to  the  many  loyal  and  dedicated  employees  of  the  FAA  and 
the  aviation  industry.  I  am  speaking  of  those  who  are  genuinely 
planning  and  striving  to  make  aviation  as  safe  as  it  should  be. 
Nevertheless,  my  fellow  South  Dakotans  and  I  are  very  disturbed 
about  the  tragedy  that  occurred.  We  do  not  wish  to  point  a  finger 
of  blame  without  a  chance  for  rebuttal.  I  know  that  the  purpose  of 
this  hearing  is  not  to  vent  our  anger,  but  it  is  to  try  to  dig  out  the 
facts. 

As  public  officials  we  have  a  duty  to  all  citizens  in  this  country 
who  are  reliant  on  our  air  transportation  system  and  believe  that 
the  Federal  Government,  in  this  case  the  FAA,  is  performing  its 
duties. 

The  bottom  line  is  clear.  We  have  two  agencies  charged  with  the 
safety  of  small  aircraft  and  its  passengers.  When  these  two  agen- 
cies disagree  over  a  safety  issue,  a  dangerous  form  of  gridlock  oc- 
curs. While  this  disagreement  languishes  unresolved,  those  poten- 
tially affected  are  still  flying  potentially  dangerous  aircraft.  This 
gridlock  may  have  claimed  the  lives  of  eight  South  Dakotans. 

Before  additional  fatalities  occur,  let's  look  at  the  process  be- 
tween these  two  agencies.  I  commend  this  committee.  I  wish  to 
submit  my  entire  statement  for  the  record,  and  the  additional  ma- 
terials that  have  come  to  me  in  the  mail.  I  look  forward  to  hearing 
the  witnesses  and  I  thank  the  committee  very  much  for  hearing 
me. 

Mr.  Peterson.  Thank  you  very  much.  Senator  Pressler.  Your 
statement  will  be  included  in  its  entirety  and  the  other  informa- 
tion. We  appreciate  your  interest  and  involvement  and  your  taking 
time  from  your  schedule  to  be  with  us  this  morning. 

[The  prepared  statement  of  Mr.  Pressler  follows:] 


SENATOR  LARRY  PRESSLER  (R-SD) 

TESTIMONY 

HOUSE  SUBCOMMITTEE  ON  HOUSING, 

EMPLOYMENT  AND  AVIATION 

MAY  19,  1993 

Mr.  Chairman,  I  thank  you  and  the  members  of  the  Subcommittee 
for  holding  this  hearing.  As  you  know,  my  home  State  of  South 
Dakota  suffered  a  great  loss  last  month  when  our  Governor  and  seven 
other  well-respected  business  leaders  were  killed  when  their  small 
aircraft  crashed.  Not  long  after  I  first  voiced  my  concern  about 
the  Federal  Aviation  Administration  (FAA)  investigatory  procedures 
following  the  April  19th  plane  crash,  I  have  heard  from  many 
individuals  who  are  worried  the  FAA  may  no  longer  put  public  safety 
first.  I  am  appalled  by  the  sloppy,  lazy,  bureaucratic  work  the 
FAA  has  done  on  this  matter! 

From  the  moment  I  heard  about  the  tragic  crash  in  Dubuque, 
Iowa,  one  question  has  haunted  me:  Could  this  accident  have  been 
prevented?  Initial  investigations  of  this  particular  crash  and  its 
similarities  to  a  previous  incident  in  Utica,  New  York,  indicate 
that  may  be  the  case.  On  at  least  two  separate  occasions,  the 
latest  being  in  March,  the  National  Transportation  Safety  Board 
(NTSB)  recommended  that  the  FAA  conduct  a  full-fleet  inspection  of 
the  HC-B4  propeller  assembly  on  all  Mitsubishi  MU-2  aircraft.  In 
March,  NTSB  Chairman  Carl  Vogt  warned  that  the  failure  of  the 
propeller  assembly  "could  result  in  a  catastrophic  accident." 
Still,  however,  the  FAA  concluded  that  a  special  investigation  was 
not  warranted. 

Today,  we  hear  a  different  story.  The  FAA  did  not  take  action 
until  the  Governor  of  my  State  and  his  fellow  passengers  and  pilots 
lost  their  lives.  There  is  nothing  we  can  do  to  bring  them  back. 
But  there  is  much  we  can  do  as  public  officials  to  prevent 
additional  tragedies .  My  investigation  so  far  reveals  that  the 
pattern  of  behavior  displayed  by  the  FAA  on  such  serious  safety 
matters  has  been  going  on  for  decades.  Frankly,  I  eun  shocked  at 
what  I  have  learned  so  far. 

The  situation  that  has  occurred  unquestionably  must  be 
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demoralizing  to  the  many  loyal  and  dedicated  employees  of  the  FAA 
and  the  aviation  industi^r.  I  am  speaking  of  those  who  are 
genuinely  planning  and  striving  to  make  aviation  as  safe  as  it 
should  be.  Nevertheless,  my  fellow  South  Dakotans  and  I  are  vei^ 
disturbed  about  the  tragedy  that  occurred.  I  am  here  not  to  point 
a  finger  of  bleune.  I  hope  that  the  purpose  of  this  hearing  is  not 
to  vent  our  anger.  It  is  my  hope  that  through  this  hearing,  we  can 
get  to  the  core  of  this  serious  safety  problem.  As  public 
officials,  we  have  a  duty  to  all  citizens  in  this  country  who  are 
reliant  on  our  air  transportation  system  and  believe  that  the 
federal  government — in  this  case  the  FAA — is  performing  its  duties. 

The  bottom  line  is  clear:  We  have  two  agencies  charged  with 
the  safety  of  small  aircraft  and  its  passengers.  When  these  two 
agencies  disagree  over  a  safety  issue  a  dangerous  form  of  gridlock 
occurs.  While  this  disagreement  languishes  unresolved,  those 
potentially  affected  are  still  flying  potentially  dangerous 
aircraft.  This  gridlock  may  have  claimed  the  lives  of  eight  South 
Dakotans.  Before  additional  fatalities  occur,  let's  look  at  the 
process  between  these  two  agencies.  Let's  change  this  process  for 
the  better.  Let's  use  this  hearing  to  construct  a  process  that 
will  properly  attend  to  the  public  safety  interest  and  speak  the 
same  safety  language  as  the  rest  of  us . 

Doing  it  any  other  way  is  not  in  the  interest  of  our  nation's 
aviation  industry,  nor  the  American  people.  Furthermore,  I  believe 
Congress  shares  a  view  that  our  country  should  be  known  for  the 
highest  standards  of  aviation  safety.  To  be  known  for  these 
standards,  our  nation  must  be  ready  and  willing  to  enforce  them. 
To  enforce  these  standards,  we  must  strive  for  a  government  that 
has  the  will,  the  desire,  and  the  ability  to  enforce  effectively 
our  nation's  basic  safety  laws.   That  should  be  our  goal. 


11 


WD©D@K]  gZ^[?S 

CORPORATION 

Via  Federal  Express 

April  29,  1993 

The  Honorable  Larry  Pressler 
United  States  Senate 
283  Senate  Russell  Building 
Washington,  DC  20510 

Dear  Senator  Pressler, 

I  have  with  interest  read  an  article  from  yesterday's  Orange  County  Register  regarding  your 
concerns  about  aviation  safety  and  the  inexcusable  foot  dragging  that  goes  on  at  the  FAA 
of  not  enforcing  vital  safety  regulations  in  the  face  of  known  unsafe  conditions.  After 
reading  the  article,  I  talked  to  your  Legislative  Assistant  Ann  Waltner  and  discussed  with 
her  the  similar  concerns  of  your  colleague  Senator  Inouye  and  his  recent  introduction  of 
S-787  (April  19,  1993)  which  calls  on  the  FAA  to  enforce  its  existing  safety  regulations, 
to  ensure  that  pilots  are  able  to  see  to  safely  control  and-  land  their  aircraft  during 
emergencies  with  dense  continuous  smoke  in  the  cockpit. 

It  is  quite  clear  that  the  FAA  has  a  pattern  of  arbitrarily  obstructing  and/or  procrastinating 
on  the  enforcement  of  some  basic  safety  regulations.  The  FAA  is  treating  the  unsafe 
conditions  of  defective  propellers  and  smoke  in  the  cockpit  in  the  same  way  they  were 
treating  the  aircraft  icing  problem.  The  FAA  knew  for  many  years  that  icing  was  the  cause 
of  several  accidents  and  that  there  was  a  simple  solution  to  remedy  the  unsafe  conditions 
(practiced  in  other  parts  of  the  world).  Yet,  FAA  deliberately  let  the  accidents  continue 
(see  attached  news  article  from  the  Newhouse  Wire  Service,  which  appeared  the  Honolulu 
Star  Bulletin  recently)! 

Whether  the  unsafe  conditions  concern  smoke  in  the  cockpit,  defective  propellers  or  icing, 
I  stress  strongly  that  NO  new  regulations  are  required.  What  is  required  however,  is  that 
the  FAA  cease  its  continuing  violation  of  Federal  Safety  Laws  and  instead  ENFORCE  the 
exiting  safety  regulations  in  accordance  with  the  requirements  of  the  Federal  Aviation  Act 
of  1958  as  amended.  Title  VI  section  601(b),  to  prevent  the  recurrence  of  accidents  and, 
in  accordance  with  the  Federal  Aviation  Regulations  39.1,  which  requires  the  issuance  of 
airworthiness  directives  when  it  is  determined  that  unsafe  conditions  exist  (i.e.  smoke  in 
the  cockpit,  propellers,  icing).  FAA,  on  the  other  hand,  argues,  in  a  very  obstructionist 
manner  that  no  FAA  action  is  required.  Or,  if  there  is,  then  there  is  a  need  for  the  lengthy 
process  of  establishing  new  FAA  regulations.  This  is  not  the  case.  These  are  merely 
deliberate  FAA  obstructions  and  delays.  Enforcement  of  the  existing  law  is  what  is 
required. 


G:\WP\rAA\29APR93.Sl.P 
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The  Honorable  Larry  Pressler  Page  2 

United  States  Senate 
April  29,  1993 


I  commend  you  for  seeking  prompt  action  on  these  serious  safety  matters  which  concern 
all  of  us.  I  hope  that  any  hearing,  investigation  or  legislation  that  you  support  will  include 
several  other,  but  equally  important,  safety  issues  the  FAA  is  presently  deliberately 
ignoring.  Your  Legislative  Assistant  Ann  Waltner  indicated  this  to  be  your  desire.  (She 
also  appeared  to  be  very  knowledgeable  on  the  issues.) 

Enclosed  herewith  is  some  recent,  up  to  date  information  on  the  long  and  acrimonious 
dispute  with  the  FAA  on  the  smoke  in  the  cockpit  issue,  which  summarizes  the  many  lineal 
feet  of  files  we  have  on  the  matter.  I  have  also  included  information  on  S-787.  These 
documents  and  issues  fully  echo  your  concerns  on  the  propeller  issue.  If  you  or  your  staff 
have  any  questions  or  deem  that  I  can  be  of  fiirther  assistance,  please  do  not  hesitate  to 
contact  me. 


Sincerely, 

t-    J  I  .     1/4   /  *  ,  .    . 


Bf  I  Werjefelt 
President 


Enclosures 


G :\WP\FAA\29AHH93  SIP 


13 


BX3ri^XteH:»^i993;:^H:Hi 


THe  PULSE  OF  PARADISE 


Passengers  die  as  agencies  delay  safety  rules 


D  Tragedies  abound 
as  planes,  buses  and 
trucks  become  death 
traps  unnecessarily 

By  Kilth  C.  Epitsin 

NtwtwuM  Ntwi  Stntct 

In  swirling  snow.  USAir's  Flight  405 
pulled  away  from  the  terminal  at 
New  York's  LaGuardia  Airport, 
bound  for  Cleveland,  The  two  men  at 
the  controls  had  uken  the  usual  win- 
ter precautions,  checking  for  ice  and 
spraying  the  wings  with  antifreeie 

Momenu  later,  as  they  readied  for 


takeoff,  they  wished  their  Fokker 
F-28  could  get  a  Ustminute  shower  of 
de-icing  chemicals  the  way  jets  do  m 
Denver  and  at  many  Europeao  air- 
ports. 

The  only  sure-fire  ufe  wiy."  ihe 
pilot  said  to  his  co-pUot  while  waiting 
on  the  runway. 

They  didn't  realize  just  how  pre- 
canous  iheir  sKuaiiOD  wu. 

But  the  federtl  gcvenuncnt  knew 

—  and  hitTkaown  tct'ttrm  ytxn 
before  that  trattcMarcb  1082  fUfht 

US  safety  officials  repeatedly  had 
pinpointed  the  cause  of  nine  cruhes 

—  planes  wiih  wmgs  similar  to  that  of 
Flight  40i>,  wings  wiih  a  high  vuloera- 
bility  to  trace  amounts  of  Ice. 

Yet  the  fedcnl  ticoclei  charged 


wUk^rK*ctia|  t|i«  trfveUng  public 
iuS  wuM  nnthing  to  require  simple, 
proven  remedies  advocated  for  years, 
such  as  checkuig  the  wmgs  by  hand 
or  spraying  with  a  stronger  ajitjfreeie 
Just  before  ukeoff- 

Netiher  has  the  govemmcDt  acted 
on  recommendations  for  making 
trucks,  school  buses  and  commuter 
planes  safer,  often  falling  lo  heed 
warnings  issued  more  than  a  decade 
ago. 

The  airlines  knew  about  the  Uod  of 
dlliter«fl»imtered  In  the  LaGuirdla 

iMfagiifttiitfdoaeiiotblog  to  ad- 

waiT^ 

As  a  result,  the  pilots  of  Flight  405 
See  DEADLY  DEUYS.PogeA5 


PELAVS 


I  Too  lew  exits  m  Duses 
I  Big  rrucks  nave  poor  Orokes 
I  Ptones  crcsn  wtinouf  oiorm 
I  Ice  con  bring  down  oirimers 

See  Pogt  A-5 
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Mr,  Peterson.  I  will  now  proceed  with  the  first  panel.  We  have 
Mr.  Timothy  Forte.  He  is  the  Director  of  the  Office  of  Aviation 
Safety  of  the  National  Transportation  Safety  Board. 

Appreciate  you  being  with  us  this  morning.  It  is  the  custom  of 
the  Government  Operations  Committee  in  the  hearing  process,  our 
investigative  hearings,  to  swear  in  all  witnesses  so  that  we  do  not 
discriminate  against  any  of  them.  So  do  you  have  any  objection, 
Mr.  Forte,  to  being  sworn  in. 

Mr.  Forte.  None.  None  at  all,  sir. 

[Witness  sworn] 

STATEMENT  OF  TIMOTHY  P.  FORTE,  DIRECTOR,  OFFICE  OF 
AVIATION  SAFETY,  NATIONAL  TRANSPORTATION  SAFETY 
BOARD 

Mr.  Forte.  Thank  you.  Good  morning,  Mr.  Chairman,  members 
of  the  subcommittee.  The  National  Transportation  Safety  Board 
welcomes  the  opportunity  to  appear  before  the  subcommittee  today 
and  discuss  the  relationship  between  the  Safety  Board  and  the 
FAA. 

The  Safety  Board  is  the  responsible  organization  for  the  conduct 
and  control  of  investigation  involving  civil  aviation  accidents  within 
the  United  States  and  is  the  official  U.S.  representative  in  acci- 
dents having  U.S.  interest  occurring  in  other  countries.  The  Board 
does  not  work  in  isolation,  and  the  Federal  Aviation  Act  of  1958 
provides  for  the  participation  of  FAA  personnel  in  these  investiga- 
tions. The  FAA  almost  alwavs  uses  this  prerogative  and  actively 
participates  in  the  on-scene  pnase  of  the  investigations. 

Because  of  their  participation,  the  FAA  staff  are  usually  aware 
of  the  accident  circumstances  and  the  direction  the  Safety  Board's 
investigation  is  heading  much  before  the  formal  communication  of 
the  safety  recommendation  process.  If  the  investigation  discloses 
that  a  safety  recommendation  is  necessary,  that  recommendation 
may  be  classified  in  one  of  three  ways.  Class  I  "urgent  action"  is 
necessary  when  immediate  action  to  prevent  loss  of  life.  Class  II 
"priority  action"  is  not  an  immediate  threat  to  safety  but  signifi- 
cant enough  to  warrant  further  actions.  And  class  III  longer  term" 
action  is  that  action  that  would  require  lengthy  research  or  a 
change  in  FAA  programs  or  funding  priorities  that  cannot  be  ac- 
complished quickly. 

Although  the  Safety  Board  must  consider  the  real  world  impact 
of  its  recommendations,  safety  is  our  primary  mandate.  The  FAA 
as  a  rulemaking  and  regulatory  agency  has  the  statutory  authority 
to  obligate  funds  and  mandate  others  to  do  the  same,  and  therefore 
the  cost  in  potential  public  impact  must  necessarily  be  more  a  sig- 
nificant factor  for  the  FAA  in  its  decision. 

The  Safety  Board  believes  that  this,  at  least  in  part,  was  the  case 
in  the  three  safety  recommendations  issued  following  the  aviation 
accident  that  occurred  in  September  1991  in  Utica,  NY  regarding 
the  Hartzell  propeller  hub  failure  of  the  Mitsubishi  MU-2B-60  air- 
plane. 

Safety  recommendation  No.  A-92-81  asked  the  FAA  to  develop, 
with  Hartzell's  assistance,  an  inspection  method  capable  of  detect- 
ing hub  arm  cracks  and  to  issue  an  airworthiness  directive  requir- 
ing the  Hartzell   HC-B4  hubs  with  over  3,000  hours  to  be  in- 
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spected.  Safety  recommendation  No.  A-92-82  asked  the  FAA  to 
mandate  repeated  inspection  of  the  affected  hubs,  if  so  warranted 
by  the  results  of  the  initial  nps.  And  the  third  safety  recommenda- 
tion asked  the  FAA  to  determine  if  other  similarly  designed 
Hartzell  propeller  hubs  should  also  be  inspected  based  on  the  find- 
ings of  the  first  two  recommendations. 

Based  on  FAA's  response,  which  failed  to  indicate  that  it  was  ac- 
tively pursuing  the  development  and  implementation  of  a  practical 
inspection  program,  the  Safety  Board  classified  the  FAA  action  as 
unacceptable  on  January  6,  1993.  Following  an  additional  letter 
from  the  FAA,  we  reiterated  that  classif.cation  on  March  4,  1993. 

The  Safety  Board's  recommendations  and  the  FAA's  responses 
came  to  the  fi*ont  following  the  April  19  accident  involving  another 
Mitsubishi  airplane  operated  by  the  State  of  South  Dakota.  The 
airplane  had  departed  Cincinnati,  OH,  and  was  enroute  to  Sioux 
Falls,  SD,  when  the  pilot  reported  an  emergency  situation.  The 
flight  was  given  clearance  to  the  Dubuque,  lA,  airport,  and  the  air- 
plane crashed  10  miles  south  of  the  airport,  striking  a  silo  and 
catching  fire.  All  eight  occupants  received  fatal  injuries. 

It  was  immediately  evident  that  a  propeller  blade  from  the  left 
engine  had  been  lost  in  flight.  Upon  closer  examination  by  the 
Board's  metallurgist,  it  was  found  that  the  characteristics  and  loca- 
tion of  the  propeller  hub  arm  fracture  were  nearly  the  same  as  that 
mentioned  in  the  safety  recommendations  issued  in  August  1992. 
The  fracture  was  indicative  of  fatigue.  The  cause  for  fatigue  initi- 
ation and  propagation  is  still  under  investigation.  Both  of  the  failed 
propeller  nubs  had  similar  operating  times  since  their  manufactur- 
ing. 

On  April  28,  1993,  the  FAA  issues  and  airworthiness  directive  re- 
quiring that  the  Hartzell  four-blade  propellers  having  3,000  hours 
or  more  operating  time  installed  on  Mitsubishi  MU-2B-60  air- 
planes be  inspected  within  the  next  10  years  in  service.  The  inspec- 
tion requires  that  those  affected  propellers  be  removed  from  the 
airplane  and  disassembled  and  that  the  hubs  with  pilot  tubes  in 
place  be  sent  to  the  Hartzell  facility  for  further  disassembly  and  in- 
spection. 

The  Board  understands  that  about  80  of  the  Mitsubishi  MU-2B- 
60  airplanes  are  operating  in  the  United  States,  and  nearly  200 
propeller  assemblies  are  immediately  affected  by  the  inspection  re- 
quirement. So  far  approximately  45  percent  of  these  propellers 
have  been  inspected.  One  hub  that  was  inspected  had  a  crack  indi- 
cation that  is  currently  being  evaluated,  and  two  propeller  hubs 
were  damaged  in  the  inspection  process. 

The  Safety  Board  concurs  with  the  need  for  the  action  taken  by 
the  FAA  as  a  result  of  the  April  19,  1993  accident.  We  believe  that 
until  it  can  be  shown  that  the  Mitsubishi  MU-2B-60  installation 
of  the  Hartzell  propeller  is  unique  further  actions  must  be  consid- 
ered. The  Board  strongly  believes  that  the  FAA  and  Hartzell  must 
expeditiously  develop  a  practical  inspection  program  that  can  be 
applied  to  those  airplanes. 

The  relationship  between  the  Safety  Board  and  FAA  is  one  that 
has  evolved  over  years  from  what  some  felt  was  historically  adver- 
sarial to  one  which  is  now  cooperative.  Areas  of  disagreement  over 
safety  recommendations  remain  and  are  likely  to  do  so  in  the  fu- 
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ture.  I  would  like  to  point  out  that  about  91  percent  of  our  urgent 
safety  recommendations  issued  to  the  FAA  are  implemented.  Over- 
all, about  83  percent  of  all  Board  recommendations  are  eventually 
acted  upon  favorably  by  the  FAA.  The  remaining  17  percent  are 
currently  classified  as  unacceptable.  The  subject  matter  is  retained 
in  an  automated  file,  and  if  tne  Board  finds  further  substantiation 
for  the  recommended  action  as  a  result  of  a  subsequent  accident, 
the  Board  will  issue  a  new  recommendation  presenting  these  facts 
and  reiterating  the  need  for  the  action. 

That  concludes  my  statement,  Mr.  Chairman,  and  I  would  be 
pleased  to  answer  any  questions  you  may  have. 

Mr.  Peterson.  Thank  you  very  much,  Mr.  Forte. 

[The  prepared  statement  of  Mr.  Forte  follows:] 
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Good  morning  Mr.  Chairman  and  members  of  the  Subcommittee.  The  National 
Transportation  Safety  Board  (NTSB)  welcomes  this  opportunity  to  appear  before  the 
subcommittee  today. 

The  NTSB  was  established  in  1966  as  an  independent,  nonregulatory  agency  "to  promote 
transportation  safety  by  conducting  accident  investigations  and  by  formulating  safety  improvement 
recommendations."  In  1975,  the  Safety  Board's  independent  status  was  strengthened  and  it  was 
made  totally  autonomous  from  the  Department  of  Transportation  (DOT).  And  for  the  first  time, 
the  Secretary  of  Transportation  was  required  to  respond  to  safety  improvement  recommendations 
within  a  specified  period  of  time. 

In  the  case  of  aviation,  the  Safety  Board  is  responsible  for  the  organization,  conduct  and 
control  of  the  investigation  of  accidents  involving  civil  aircraft  within  the  United  States,  and  is 
the  official  U.S  representative  in  accidents  having  U.S.  interests  and  occurring  in  other  countries. 

The  Board  does  not  work  in  isolation  however,  and  the  Federal  Aviation  Act  of  1958 
provides  for  the  appropriate  participation  of  Federal  Aviation  Administration  (FAA)  personnel 
in  these  investigations.  The  FAA  almost  always  uses  this  prerogative  and  actively  participates 
in  the  on-scene  phases  of  the  investigations  whether  they  involve  a  major  air  carrier  accident  or 
a  non-fatal  general  aviation  accident.   The  communications  between  the  Safety  Board  staff  and 
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the  FAA  staff  begins  during  the  initial  stage  of  the  investigation  and  continues  as  the  post  on- 

scene  activity  progresses.    Because  of  their  participation,  FAA  staff  are  usually  aware  of  the 

accident  circumstances  and  the  direction  of  the  Safety  Board's  investigation  much  before  the 

formal  communication  of  the  safety  recommendation  process. 

If  the  investigation  discloses  that  the  accident  resulted  from  an  airworthiness  problem  that 
the  Board  believes  could  occur  on  other  aircraft  and  cause  a  catastrophic  accident,  the  Board  may 
issue  a  safety  recommendation  to  the  FAA  for  immediate  action.  The  proposed  action  could  be 
an  inspection  of  similar  aircraft  within  a  short  time  period  or  even  before  further  flight.  In  some 
cases,  the  FAA  recognizes  that  the  situation  warrants  immediate  measures  and  FAA  staff  might 
already  have  a  telegraphic  airworthiness  directive  in  preparation  or  ready  for  release  before  the 
issuance  of  the  Board's  recommendation.  In  other  cases,  the  FAA  may  not  be  convinced  that 
immediate  actions  are  needed  and  the  Board  will  attempt  to  prompt  FAA  action  with  a 
recommendation  that  is  classified  urgent  action.  This  is  contained  in  a  formal  letter  to  the 
Administrator.  The  FAA  generally  responds  quickly  to  our  recommendations,  and  about  90 
percent  of  the  Board's  urgent  recommendations  are  acted  upon  favorably  by  the  FAA. 

In  most  investigations,  the  Safety  Board  observes  conditions  that  could  be  improved  upon 
in  the  interest  of  safety,  whether  they  involve  the  airworthiness  of  a  particular  aircraft, 
operational  procedures,  the  National  Airspace  System,  air  traffic  control  or  other  factors.  Many 
of  these  conditions  the  Safety  Board  and  staff  do  not  view  as  an  immediate  threat  to  safety,  but 
are  significant  enough  to  warrant  future  actions.     The  Safety  Board  will  then  issue  safety 
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recommendations  to  the  Administrator  in  a  more  routine  manner  during  the  continuing 

investigation  or  at  the  time  of  consideration  of  the  final  report.  Safety  recommendations  may  be 

categorized  by  the  Board  as  "priority"  or  "longer  term."  The  latter  category,  "longer  term,"  is 

usually  assigned  for  those  actions  that  the  Board  believes  will  require  changes  in  FAA  programs, 

funding  priorities  or  extensive  research  and  development;  actions  that  by  their  nature  cannot  be 

accomplished  quickly. 

Irrespective  of  the  category  assigned  to  a  safety  recommendation,  the  FAA  modal 
administrator  must  acknowledge  the  recommendation  and  inform  the  Board  of  actions  or  intended 
actions  within  90  days  of  receipt  of  the  Board's  letter,  as  prescribed  in  the  Independent  Safety 
Board  Act.  During  this  90-day  period  and  thereafter,  informal  communication  between  key 
Safety  Board  staff  and  FAA  staff  is  ongoing.  The  formal  communication  continues  when  the 
Safety  Board  receives  and  evaluates  the  FAA's  formal  response  to  the  recommendation.  The 
Safety  Board  may  deem  the  FAA  actions  or  intended  actions  as  acceptable  or  unacceptable,  and 
this  evaluation  will  be  included  in  subsequent  correspondence  to  the  FAA.  If  the  Board  believes 
that  the  FAA  action  fails  to  meet  the  intent  of  the  safety  recommendation,  the  Board  will  attempt 
to  urge  the  FAA  to  reconsider  its  position  through  both  informal  staff  discussions  and  formal 
communication.  This  will  continue  until  the  Board  believes  that  acceptable  action  has  been  taken, 
or,  if  not,  the  Board  has  exhausted  its  persuasive  arguments. 

While  91  percent  of  our  "urgent"  recommendations  are  implemented,  overall  about  83 
percent  of  all  Board  recommendations  are  eventually  acted  upon  favorably  by  the  FAA.   The 
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remaining  17  percent  are  classified  as  unacceptable.  The  subject  matter  is  retained  in  an 
automated  file  and  if  the  Board  finds  further  substantiation  for  the  recommended  action  as  a  result 
of  subsequent  accidents,  the  Board  will  issue  a  new  recommendation  presenting  these  facts  and 
reiterating  the  need  for  action. 

Although  the  Safety  Board  must  consider  the  rea^-world  impact  of  its  recommendations, 
lest  the  recommendations  be  ignored,  safety  is  our  primary  statutory  mandate.  The  FAA,  on  the 
other  hand,  also  has  the  statutory  authority  to  spend  tax  dollars  and  mandate  others  to  spend  their 
dollars,  and  the  cost  and  potential  public  impact  must  necessarily  be  a  more  significant  factor  for 
the  FAA  in  its  decisions  than  for  the  Board. 

The  Safety  Board  believes  that  this,  at  least  in  part,  was  the  case  in  the  recommendations 
involving  the  Hartzell  propeller  hub  failure  on  the  Mitsubishi  MU-2B-60  airplane. 

On  September  27,  1991,  a  Mitsubishi  MU-2B-60  of  Canadian  registry,  sustained 
substantial  damage  when  a  propeller  blade  and  part  of  the  hub  assembly  separated  in  flight  near 
Utica,  New  York.  The  airplane  was  climbing  through  19,000  feet  when  the  pilot  felt  a  strong 
vibration,  followed  shortly  by  a  loud  "bang."  The  vibration  increased  and  became  so  severe  that 
the  pilots  experienced  considerable  difficulty  controlling  the  airplane.  Despite  this  difficulty,  the 
airplane  was  successfully  landed  at  the  Utica  airport  with  no  injuries. 
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During  subsequent  metallurgical  examination  of  the  recovered  portion  of  the  airplane's 

Hartzell  model  HC-B4  propeller,  the  Safety  Board  found  that  loss  of  the  propeller  blade  was  the 
result  of  fatigue  cracking  that  initiated  from  the  inside  diameter  surface  of  one  of  the  arms  of  the 
propeller  hub.  The  examination  disclosed  that  the  inside  diameter  surface  of  the  separated  hub 
arm  contained  scratch  marks  that  extended  over  about  one-half  of  the  hole  wall  circumference 
and  from  the  fracture  surface  to  a  position  slightly  inboard  of  the  plane  of  the  fracture.  The 
fatigue  origin  area  was  located  within  this  area  of  scratches. 

Examination  of  the  three  remaining  intact  arms  after  removal  of  the  pilot  tubes  disclosed 
evidence  of  scratch  marks  similar  to  those  found  on  the  separated  arm. 

The  separated  propeller  hub  was  manufactured  in  1977  and  was  overhauled  in  1983  and 
1988.  Records  from  the  first  overhaul  are  not  available.  The  records  from  the  second  overhaul 
indicate  that  two  of  the  four  pilot  tubes  had  been  replaced  at  that  time.  Because  similar  scratches 
were  found  on  all  four  hub  arms,  the  Board  believed  it  unlikely  that  the  scratches  were 
introduced  during  the  more  recent  overhaul.  Also,  the  scratches  extended  inboard  of  the  position 
contacted  by  the  pilot  tubes,  and  it  is  unlikely  that  removal  or  insertion  of  the  tubes  could  create 
such  damage.  The  Safety  Board  believes  it  possible  that  the  scratches  were  produced  during 
original  manufacturing  of  the  hub. 

The  Safety  Board  noted  that  the  Hartzell  HC-B4  propeller  hubs  and  those  of  similar 
design,  a  total  of  35,000  hubs,  some  of  which  have  been  in  service  for  30  years  and  have 
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accumulated  more  than  three  times  the  operating  life  of  the  fjiiled  hub,  have  had  no  previous  hub 

failures.  Nonetheless,  the  Board  was  concerned  that  the  fatigue  crack  in  the  failed  hub  might 
have  been  attributable  to  scratches  that  were  present  since  the  time  of  manufacture  and  that  other 
propeller  hubs  in  service  could  have  similar  damage  and  thus  be  susceptible  to  failure.  The 
Safety  Board  also  recognized  that  the  inspections  prescribed  for  the  propeller  hub  in  the  Hartzell 
service  manual  were  not  adequate  to  detect  the  initiation  of  a  crack  in  the  area  noted.  The  Board 
noted  that  an  inspection  technique  that  would  require  removal  of  the  hub-to-blade  pilot  tubes  from 
the  hub  arms  would  be  costly  and  would  present  some  risk  of  introducing  new  damage  during 
the  disassembly  and  reassembly  process.  The  Safety  Board  believes  that  an  insf)ection  method, 
possibly  using  ultrasonic  technology,  could  be  developed  to  detect  propeller  hub  arm  cracks 
without  necessitating  removal  of  the  pilot  tubes. 

Because  of  the  concern  of  possible  hub  failures  involving  the  Hartzell  propeller  and  the 
knowledge  that  service  manual  inspections  were  inadequate,  the  Safety  Board  issued  three  safety 
recommendations  to  the  FAA  on  August  12,  1992. 

Safety  recommendation  A-92-81  asked  the  FAA  to  develop,  with  Hartzell's  assistance, 
an  inspection  method  capable  of  detecting  hub  arm  cracks  and  to  issue  an  airworthiness  directive 
(AD)  requiring  that  HC-B4  hubs  with  over  3,000  hours  be  inspected.  Safety  recommendation 
A-92-82  asked  the  FAA  to  mandate  repeated  inspections  of  the  affected  hubs,  if  so  warranted  by 
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the  results  of  the  initial  inspections.     Safety  recommendation  A-92-83  asked  the  FAA  to 

determine  if  other  similarly  designed  Hartzell  propeller  hubs  should  also  be  inspected  for 

cracking. 

The  FAA  responded  to  the  recommendation  letter  on  October  26,  1992,  indicating  that 
the  staff  was  reviewing  the  service  history  of  the  Hartzell  propeller  hubs  to  determine  the 
magnitude  of  the  problem  and  what  changes  are  needed  to  the  service  manuals.  Based  on  the 
FAA's  response,  which  failed  to  indicate  that  it  was  actively  pursuing  the  development  and 
implementation  of  a  practical  inspection  program,  the  Safety  Board  classified  the  FAA  action  as 
unacceptable  and  reiterated  its  concern  in  a  January  6,  1993,  letter  to  the  Administrator. 

Another  letter  from  the  FAA  was  received  that  same  day,  January  6,  1993,  that  amplified 
the  prior  October  response.  In  this  letter  the  FAA  stated  that,  while  agreeing  with  the  intent  of 
the  safety  recommendations,  there  were  no  immediate  plans  for  issuance  of  an  Airworthiness 
Directive  based  on  the  service  history  showing  millions  of  flight  hours  of  over  28,000  Hartzell 
steel  hubs  with  only  one  failure.  The  FAA  noted  that  Hartzell  was  conducting  extensive  analysis 
to  verify  propeller  hub  stress  levels.  The  Safety  Board  on  March  4,  1993,  once  again  noted  that 
the  FAA  was  not  responsive  to  the  recommendations  and  encouraged  the  FAA  to  develop  an 
inspection  method  that  could  effectively  detect  flaws  in  the  propeller  hub  without  removal  of  the 
pilot  tubes.  In  that  letter,  the  Board  noted  that  separation  of  a  blade  from  a  Hartzell  HC-B4 
propeller  on  another  airplane  could  result  in  a  catastrophic  accident. 


26 


8 

The  Safety  Board's  recommendations  and  the  FAA's  responses  took  on  additional  interest 

following  the  April  19,  1993,  accident  involving  another  Mitsubishi  MU-2B-60  airplane  operated 
by  the  State  of  South  Dakota. 

The  airplane  had  departed  Cincinnati,  Ohio,  and  was  enroute  to  Sioux  Falls,  South 
Dakota,  with  two  pilots,  three  businessmen.  Governor  George  Mickelson,  and  two  South  Dakota 
State  Commissioners  aboard  when  the  pilots  reported  an  emergency  situation.  The  flight  was 
given  clearance  to  the  Dubuque.  Iowa,  airport.  The  airplane  crashed  about  ten  miles  south  of  the 
airport,  striking  a  silo  and  catching  fire.    All  eight  occupants  received  fatal  injuries. 

As  stated  previously,  the  Safety  Board  is  mandated  to  investigate  civil  aviation  accidents 
only.  This  airplane  was  a  public  use  aircraft  owned  by  the  Slate  of  Dakota;  however,  the  Safety 
Board  was  asked  by  the  State  of  South  Dakota  to  conduct  the  accident  investigation.  It  was 
immediately  evident  that  a  propeller  blade  from  the  airplane's  left  engine  had  been  lost  in  flight. 
Upon  closer  examination  by  the  Board's  metallurgist,  it  was  found  that  the  characteristics  and 
location  of  the  propeller  hub  arm  fracture  were  nearly  the  same  as  the  previously  noted  hub 
failure  in  September  1991.  The  fracture  was  indicative  of  fatigue.  The  cause  for  fatigue 
initiation  and  propagation  is  still  under  investigation.  Both  of  the  failed  propeller  hubs  had 
similar  operating  time  since  manufacture. 
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The  second  Hartzell  HC-B4  propeller  hub  failure  prompted  more  positive  action  from  the 

FAA.  A  priority  letter  Airworthiness  Directive  was  issued  on  April  28,  1993,  requiring  that  all 
Hartzell  HC-B4  propellers  having  3,000  hours  or  more  operating  time  installed  on  Mitsubishi 
MU-2B-60  airplanes  be  inspected  within  the  next  ten  hours  time  in  service.  The  inspection 
requires  that  those  affected  propellers  be  removed  from  the  airplane  and  disassembled,  and  that 
the  hubs  with  pilot  tubes  in  place  be  sent  to  the  Hartzell  facility  for  further  disassembly  and 
inspection.  If  the  inspection  is  satisfactory,  new  pilot  tubes  are  inserted  by  Hartzell  and  the  hub 
assembly  is  sent  back  to  the  operator. 

The  Board  understands  that  about  80  MU-2B-60  airplanes  are  operating  in  the  United 
States.  Nearly  200  propeller  assemblies  are  immediately  affected  by  the  inspection  requirement. 
So  far,  about  40  percent  of  these  propellers  have  been  inspected.  One  of  the  hubs  that  was 
inspected  had  a  crack  indication  that  is  currently  being  evaluated,  and  two  propeller  hubs  have 
been  damaged  in  the  inspection  process  and  had  to  be  replaced. 

The  Safety  Board  concurs  with  the  need  for  the  action  taken  by  the  FAA  as  a  result  of 
the  April  19,  1993,  accident. 

The  Safety  Board  believes  that,  until  it  can  be  shown  that  the  MU-2B-60  installation  of 
the  Hartzell  HC-B4  propeller  is  unique,  further  actions  must  be  considered.  The  Board  strongly 
believes  that  the  FAA  and  Hartzell  must  expeditiously  develop  a  practical  inspection  program  that 
can  be  applied  to  those  airplanes. 
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NTSB  accident  reports  and  safety   recommendations  emanating  from   the  accident 

investigations  receive  significant  attention  in  the  public  and  the  private  sector.  In  fact,  it  is  the 
NTSB's  policy  to  make  public  information  about  its  investigations  and  safety  recommendations 
to  the  maximum  extent  possible. 

For  accidents  investigated  by  the  Safety  Board,  a  public  docket  is  created  that  contains 
factual  information  and  supporting  documentation  and  the  NTSB's  report  reflecting  the 
determination  of  probable  cause. 

The  NTSB  meetings  on  major  accident  reports  are  attended  by  public  and  private  persons 
with  an  interest  in  the  subject  matter,  and  the  safety  studies  and  safety  recommendations 
generated  by  those  reports  are  widely  reported  in  the  print  and  broadcast  media. 

In  an  effort  to  broaden  awareness  of  Safety  Board  activities,  news  releases  are  also  issued 
on  all  major  reports,  and  free  subscriptions  to  a  monthly  NTSB  News  Digest  are  made  available 
to  the  public. 

The  relationship  between  the  Safety  Board  and  the  FAA  is  one  that  has  evolved  over  the 
years  from  what  some  felt  was  historically  adversarial,  to  one  which  is  now  more  cooperative. 
Areas  of  disagreement  over  safety  recommendations  remain  and  are  likely  to  do  so  in  the  future. 
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That  concludes  my  statement  and  I  would  be  pleased  to  answer  any  questions  you  may 
have. 


72-575  0-93-2 
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Mr.  Peterson.  Without  objection,  I  would  like  to  put  into  the 
record  a  group  of  documents  that  the  subcommittee  has  received 
from  NTSB,  from  the  FAA,  and  from  Hartzell  Propeller.  Mr.  Forte, 
a  copy  is  on  the  table  for  your  use,  as  I  will  be  referring  to  them 
from  time  to  time.  They  have  been  placed  in  chronological  order, 
so  hopefully  you  can  refer  to  them. 

[The  information  follows:] 
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National  Transportation 
Safety  Board 


Memorandum 


n/.   ./ 


Date:     October  25,   1991 

To:     Director,  Office  of  Safety  Recommendations 

/lAhfif^Oi rector.  Office  of  Aviation  Safety 

'  From:     Director,   Northeast  Region 


Subject:     Safety  Recommendation  Proposals  by  Charles  F.   Leonard 


The    enclosed   Safety   Recommendation    Proposals    requests    the  Federal 

Aviation  Administration  to   issue  the   following: 

1.  An  EMERGENCY  Airworthiness  Directive  (AD)  for  a  visual 
inspection  of  specific  Hartzell  propeller  hub  arms,  due  to  a 
recent  failure  of  a  hub  arm  as  a  result  of  fatigue  caused  by 
corrosion. 

2.  Upgrading  of  two  service  bulletins  to  AO's  pertaining  to 
single  and  double  shoulder  aluminum  propeller  blades 
manufactured  by  Hartzell  Propeller  Inc.  These  blades  continue 
to  separate  as  the  result  of  fatigue  caused  by  corrosion. 


■^rO<^^- 


/*^  Barry  L.  Trotter 
Regional  Director 


32 


NATIONAL  TRANSPORTATION  SAFrTY  BOARD 
OFFICE  OF  AVIATION  SAFETY 
NORTHEAST  REGIONAL  OFFICE 


SAFETY   RECOMMENDATION  PROPOSAL 


A.        ACCIDENT: 

Location 
Date 

Aircraft 
Owner 


NYC91-L-A250 

Utica,   New  York 
September  27,    1991 
Mitsubishi   MU-2B-60,   C-FFSS 
Air   500   Limited 
Ontario,    Canada 


B.       NATURE  AND  CIRCUMSTANCES   SURROUNDING  THE  ACCIDENT 

On  Friday,  September  27,  1991,  at  1330  eastern  daylight  ti?.e,  a 
Mitsubishi  MU-2B-60,  Canadian  registry  C-FFSS.  sustained  substantial  daiiage 
when  a  propsller  blade  separated  in  flight  near  Utica,  New  York.  The 
airplane  was  climbing  through  19,000  feet  when  the  pilot  felt  a  strong 
vibration,  followed  very  shortly  by  a  loud  "bang".  The  vibration  became 
severe  and  the  pilot  experienced  significant  difficulty  controlling  the 
airplane.      The  pilot  was   able   to   land   the   airplane   at  the  Utica  Airport. 

A   post    accident    examination    of  the    airplane    revealed    that   one   of   the 

four   the   propeller  blades    on   the   no.  2   engine      ripped  a  12    inch  hole  in  the 

pressurized    area   of    the    fuselage.  The    airplane    wings    were    substantially 

twisted    and   wrinkled,    and    the    no.    2  engine   nacelle  was   partially   separated 
from  the  engine  truss  mount. 

The  pilots  stated  that  the  vibration  was  so  severe  that  they  were 
"barely  able  to  control    the  airplane.' 

The  failure  occurred  at  the  propeller  h_b  arm,  which  resulted  in  the 
entire  blade  and  blade  clamp  assembly  separating.  The  separated  blade  struck 
the  next  blade  in  rotation,  causing  about  6  inches  of  that  blade's  tip  to 
separate. 

C.       DISCUSSION 

The  Hartzell  propeller  hub  on  the  airplane  was  model  HC-B4TN-5DL.  This 
is  the  first  known  failure  of  a  steel  hub  arm  manufactured  by  Hartzell 
Propeller  Inc..  It  is  estimated  that  as  many  as  1000  airplanes  use  this 
basic  hub.  Some  of  these  airplanes  are:  King  Air  A-lOO,  B-lOO;  Donnier  228; 
Fairchild  226T;  Mitsubishi  HU-2-26,   36,   40,  60. 

The  metallurgical  examination  of  the  propeller  hub  was  conducted  at  the 
National  Transportation  Safety  Board  Hetallurgical  Laboratory  in  Washington, 
DC,  on  October  22,  1991.  This  examination  revealed  that  the  hub  ara  failed 
as   a  result  of  fatigue  which   initiated   in  the    internal  bore  of  the  hub  ara 
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assembly.  This  fatigue  was  from  multiple  origin  sites  and  most  likely  caused 
by  corrosion  pitting  on  the  surface  of  the  internal  bore  near  the  end  of  the 
pilot  tube. 

As  a  result  of  the  aforementioned  accident  and  the  potential  for  future 
accidents;  and  due  to  the  large  number  of  airplanes  fitted  with  these 
Hartzell  propeller  hubs,  it  is  imperative  that  a-  inspection  of  these  hubs  be 
accompl ished. 

D.   RECOHHENDATION 

Therefore,  it  is  proposed  that  the  National  Transportation  Safety  Board 
recommends  to  the  Federal  Aviation  Administratic-  that: 

1.   An  EMERGENCY  Airworthiness  Directive  be  issued  requiring  a  one-time 
visual  inspection  of  the  hub  arms  of  the  follow, -g  Hartzell  propeller  hubs: 

HC-B4TN 
HC-B4MN 
HC-B4MP 


Ch='les  F.  Leonard 

Ai-  Safety  Investigator 
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Procedures  For  One  Tine  Hub   Inspection 


1) 

Remove  propeller  from  aircraft  and  move  to  an  approved  propel- 
ler repair  facility  for  disassembly  and  inspection.  (Note,  not 
all  propeller  facilities  are  equipped  to  remove  hub  pilot 
tubes.) 


2) 

Disassemble  propeller  per  applicable  instructions.  Note,  a 
near  total  disassembly  would  be  required  with  minor  exceptions 
such  as  feathering  spring  assejnbly,  blade  bore  bearings,  etc., 
as  would  be  required  for  a  propeller  overhaul. 

3) 

With  suitable  tooling  and  per  Hartzell  instructions,  remove 
and  disc^Lrd  the  hub  pilot  tubes  (or.e  per  each  installed 
blade) .  Note,  removal  of  pilot  tubes  cculd  cause  some  hubs  to 
become  "scrap"  since  renoval  process  could  cause  "over-eizing" 
of  the  bore.   Average  cost  of  new  hub  wruld  be  about  $3,000. 

4) 

With  suitable  equipment,  eg.  borescope,  inspection  mirror  and 
light  etc.,  inspect  each  pilot  tube  bore  for  corrosion,  tool 
marks  and  cracking. 

5) 

Correct  any  defects  per  Hartzell  recommended  procedure  (TBD) . 


6) 

Measure  pilot  tube  bores  and  select  the  appropriate  new  pilot 
tubes,  and  reinstall  per  Hartzell  recommended  procedures. 
Note,   approximate  cost  of  new  pilot  tube    is   $135.00  each. 


7) 

Reassemble  propeller  as  per  applicable  Instructions. 


8) 

Complete  applicable  paperwork  and  log  book  entries. 
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Colt  Considerations: 

Rough  estimate  of  work  re<iuired  would  be  aboot  $€60.00  MINI- 
MUM, not  including  removal  and  reinstallation  of  propeller  nor 
any  additional  part  requirenenta. 

For  your  information,  Hartzell  has  manufactured  about  27,600 
3-way,  6,210  4-way,  and  1,345  5-way  steel  turbine  hubs  since 
1968.  (Steel  hub  turbine  model  props  began  manufacture  in 
about  1963,  but  data  not  readily  available  bacX  to  that  date.) 
ThiB  would  equate  to  about  114,365  replacement  pilot  tiibes 
or  ?15,429,275  in  pilot  tubes  alonel 
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NATIONAL  TRANSPORTATION  SAFETY  BOARD  n  u'^w     ' 

Office  of  Research  and  Engineering  U..L/ 

Washington,  D.C.  20594 


May  7,  1992 


Materials   Laboratory 
Report  No.    92-50A 

METALLURGIST'S  ANALYSIS  REPORT 

A.  ACCIDENT 

place      :  Utica,  New  York 
Date       :  September  27,  1991 
Aircraft    :  Mitsubishi  MU-2,  CFFSS 
NTS8  No.     :  NYC  91-L-A250 
Investigator:  Chuck  F.  Leonard  (NER-A) 

B.  COMPONENTS  EXAMINED 

Propeller  hub  (referred  to  as  a  hub  spider),  P/N  D-3405-1,  with  a 
separated  hub  arm.  Also  submitted  were  the  three  recovered  pilot  tubes, 
P/N  A-1891  or  A-1891-(  )A  that  had  been  rer.oved  from  the  intact  arms  of 
the  hub  spider.  The  separated  portion  of  the  hub  arm  and  the  pilot  tube 
from  this  arm  were  not  submitted  and  are  assumed  to  be  lost.  The  hub 
spider  and  the  pilot  tubes  together  make  the  hub  spider  unit,  P/N  840- 
91.  The  hub  spider  unit  was  part  of  a  Hartzell  propeller,  Model  Number 
HC-B4TN-5,  installed  on  a  Garrett  TPE-310-10  engine. 

C.  DETAILS  OF  THE  ANALYSIS 

Separation  of  the  hub  arm  was  the  result  of  fatigue  cracking  that 
initiated  from  multiple  initiation  sites  on  the  inside  diameter  surface 
of  the  arm.  The  origin  area  was  located  in  an  area  approximately 
corresponding  to  the  inserted  end  of  the  pilot  tube.  This  area  would  be 
subjected  to  a  slight  stress  peak  associated  with  the  end  of  the  pilot 
tube,  and  this  may  have  served  to  determine  the  axial  location  of  the 
origin  area. 

General  corrosion  damage  and  corrosion  pitting  were  noted  on  the 
inside  diameter  surface  from  which  the  fatigue  cracking  initiated. 
However,  the  scanning  electron  microscope  examination  of  the  fracture 
did  not  reveal  any  evidence  of  corrosion  pits  associated  with  the 
individual  initiation  sites.  Very  small  corrosion  pits  (less  than  0.001 
inch  deep)  may  have  been  obscured  by  the  mechanical  damage  to  the 
corner  between  the  fracture  and  the  inside  diameter  surface. 
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The  metallurgical  examination  revealed  no  other  defects  in  the 
microstructure,  hardness,  or  material  that  may  have  contributed  to  the 
initiation  of  fatigue  cracking. 

The  Hartzell  dimensional  examination  of  the  hub  revealed  that  one 
of  the  intact  hub  arms  had  an  outside  diameter  that  was  below  the 
specified  minimum  dimension  in  localized  areas.  Such  a  condition  is 
consistent  with  grinding  repair  of  corrosion  on  the  exterior  surface. 
There  is  no  evidence  to  indicate  that  a  sir.il ar  repair  was  performed  on 
the  separated  arm.  Even  if  such  a  repair  had  been  performed,  the  stress 
on  the  inside  diameter  surface  would  only  marginally  increase  because 
the  repair  is  on  the  outside  of  the  hub  arir. 

When  the  hub  assembly  components  were  received  in  the  Materials 
Laboratory,  the  pilot  tubes  had  already  been  removed  from  the  three 
intact  hub  arms.  The  examination  of  the  irside  of  these  holes  revealed 
a  spiral  scratch  mark  pattern,  as  shown  in  figure  9  of  the  Factual 
Report.  A  representative  of  Hartzell  indicated  that,  as  part  of  the 
propeller  tear  down,  the  pilot  tubes  had  been  pulled  straight  out  of  the 
arms,  with  little  or  no  twisting  of  the  pilot  tubes  relative  to  the  hub. 
Also,  the  spiral  scratch  r.arks  extended  :-to  the  hub  arm  holes  to  a 
depth  greater  than  the  contact  area  of  :he  pilot  tube.  For  these 
reasons,  it  is  unlikely  that  the  spiral  scratch  marks  were  created 
during  the  recent  removal  of  the  pilot  tubes.  It  is  much  more  likely 
that  the  marks  were  created  during  original  manufacturing  of  the  hub.  A 
representative  of  Hartzell  indicated  that  the  inside  diameter  surface 
of  the  hub  arm  hole  is  "rolled"  after  it  is  drilled.  The  spiral  scratch 
marks  may  have  been  created  at   this  time. 

Aerodynamic  loads  on  each  propeller  blade  can  be  divided  into  three 
types:  radial  outward  loads  from  the  centrifugal  motion,  loads  in  the 
direction  opposite  of  rotation  from  drag,  and  loads  in  the  forward 
direction  from  thrust.  For  the  hub  arms,  the  centrifugal  loads 
dominate,  resulting  in  tensile  stresses  throughout  the  shank  portion  of 
the  arm  where  the  fatigue  initiated.  The  thrust  and  drag  loads  on  the 
blades  introduce  bending  stresses  into  the  hub  arms.  Normally,  these 
bending  loads  would  be  expected  to  increase  the  amount  of  tension  in  the 
aft  and  leading  edge  sides  of  the  hub  arms,  and  decrease  the  amount  of 
tension  in  the  forward  and  trailing  edge  sides  of  the  arms.  However, 
the  circumferential  location  of  the  fatigue  origin  area  was  the  forward 
-  trailing  edge  side  of  the  separated  arm. 

The  inside  diameter  surface  of  the  separated  hub  arm  contained 
slight  mechanical  damage  and  general  corrosion  adjacent  to  the  fracture 
origin  area.  Despite  the  presence  of  this  damage,  some  evidence  of 
scratch  marks  similar  to  those  found  on  the  intact  arms  was  noted  (see 
figures  3  and  4  of  the  Factual  Report).  It  is  possible  that  scratch 
marks  were  present  at  the  origin  area  and  that  these  marks  increased  the 
local  stress  level   sufficiently  to  precipitate  cracking  and  caused  the 
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fatigue  origin  area  to  be  located  where  it  was  instead  of  in  the  more 
highly  stressed  area  (the  aft  -  leading  edge  side  of  the  hub  arm). 
Other  unknown  conditions,  such  as  an  unusual  vibration,  may  also  have 
contributed  to  fatigue  crack  initiation. 

D.        RFrOMMENDATIONS 

The  scratch  marks  or  other  conditions  that  contributed  to 
initiation  of  the  fatigue  cracking  may  be  present  in  additional  hubs. 
Therefore,  a  once-through-the-fleet  inspection  is  necessary  to  determine 
if  any  other  hubs  contain  cracks.  Since  the  inside  diameter  surface  is 
not  viewable  without  removal  of  the  pilot  tubes,  a  penetrant  inspection 
may  not  be  feasible.  However,  an  ultrasonic  inspection  from  the  end  of 
the  hub  arm  could  be  developed  to  detect  cracking  of  the  type  that  led 
to  the  separation  of  the  hub  arm.  Should  additional  cracked  hubs  be 
located,    a  repetitive   inspection  program  r.ay^be  necessary. 

'^ 
[I 
National   Resource  Specialist   -  Metallurgy 
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Washington,   O.C.     2059* 

May  7,   1992 


Materials  Laboratory 
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METALLURGIST'S  FACTUAL  RE>:RT 


ACCIQENI 


Place  :  Utica,  New  York 

Oate  :  September  27,  1991 

Aircraft         :  Mitsubishi  MU-2,  CFFSS 
NTSB  No.  :  NYC  91-L-A250 

Investigator:  Chuck  F.   Leonard  (NER-A) 

"B.        rOMPONENTS  EXAMINED 

Propeller  hub  (referred  to  as  a  hub  sp:der),  ?/H  D-3405-I,  with  a 
separated  hub  arm.  Also  submitted  were  the  three  recovered  pilot  tubes, 
p/N  A-1891  or  A-1891-{  )A  that  had  been  reircved  from  the  Intact  anus  of 
the  hub  spider.  The  separated  portion  of  the  hub  ann  and  the  pilot  tube 
from  this  arm  were  not  submitted  and  are  assumed  to  be  lost.  The  hub 
spider  and  the  pilot  tubes 'together  make  the  hub  spider  unit,  P/N  840- 
91.  The  hub  spider  unit  was  part  of  a  Hartzell  propeller,  Model  Number 
HC-B4TN-5,   installed  on  a  Garrett  TPE-310-1C   engine. 

C.        riFTAlLS  OF  THE  EXAMINATION 

The  propeller  hub  is  shown  in  figure  1,  In  a  view  looking  primarily 
aft  at  the  front  face  of  the  hub.  The  unlabeled  arrow  in  this  figure 
indicates  the  fracture  surface  on  one  of  the  hub  arms. 

The  fracture  surface  on  the  hub  ara  is  shown  in  figure  2. 
Information  supplied  by  a  representative  of  Hartzell  indicated  that  the 
hub  rotates  counter  clockwise,  aft  looking  forward  (In  the  direction 
indicated  by  the  "Rotation"  arrow  In  figure  2).  Each  hub  arm  contains  a 
drilled  hole  Into  which  a  pilot  tube  Is  interference  fit. 

A  portion  of  the  fracture  was  smooth  and  contained  crack  arrest 
markings  typical  of  fatigue  cracking.  The  fracture  features  in  the 
fatigue  region  emanated  froa  a  broad  origin  area  on  the  Inside  diameter 
surface  of  the  ana,  at  the  location  Indicated  by  bracket  *0*  In  figure 
2.  The  center  of  the  origin  area  was  approximately  at  the  2:00  position 
on  the  Inside  diameter  surface,  assuming  that  the  12:00  position  Is 
forward  and  the  3:00  position  Is  the  trailing  edge  of  the  hub  arv. 
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As  can  be  seen  in  figure  2,  a  portion  of  the  fatigue  region  around 
the  origin  area  was  darkly  discolored.  The  fatigue  features  extended 
beyond  the  darlcly  discolored  zone,  up  ta  the  dashed  line  positions. 
Fracture  features  beyond  the  positions  indicated  by  the  dashed  lines 
were  typical  of  a  final  overstress  region  stemming  from  the  terminus  of 
the  fatigue  region. 

The  fatigue  origin  area  was  located  0.8  inch  from  the  end  of  the 
pilot  tube  hole  wall,  A  comparison  of  t.'ie  required  insertion  depth  of 
a  pilot  tube  with  the  depth  of  a  pilot  tube  hole  Indicated  that  the 
fatigue  origin  area  was  located  iz  a  position  approximately 
corresponding  to  the  inserted  end  of  the  pilot  tube. 

A  portion  of  the  hub  containing  the  fatigue  origin  area  was  saw  cut 
from  the  remainder  of  the  component.  Detailed  visual  examination  of  the 
origin  area  on  the  fracture  was  hindered  by  the  presence  of  extensive 
deposits.  Also,  the  inside  diameter  surface  of  the  hub  cont.ilned  rust- 
colored  corrosion  deposits  in  the  area  from  which  the  fatigue  cracking 
initiated.  The  corrosion-damaged  area  or,  the  inside  diameter  surface  of 
the  separated  hub  arm  is  shown  at  two  racnif ications  in  figure  3.  What 
appeared  to  be  nearly  circumferential  scratch  marks  were  visible  in 
areas  without  corrosion  damage  as  well  as  in  some  of  the  corrosion 
damaged  areas. 

In  order  to  remove  the  corrosion  deposits  and  to  clean  the 
fracture  surface,  the  origin  area  piece  was  electrolytically  cleaned  in 
Endox  214,  a  commercially  available  cleaning  compound.  Figure  4  shows 
the  Inside  diameter  surface  after  cleaning.  The  photograph  in  this 
figure  shows  approximately  the  same  area  and  is  at  the  same 
magnification  as  the  lower  photograph  in  figure  3.  The  unlabeled  arrow 
in  figures  3  and  4  Indicates  a  lar^e  corrosion  pit  on  the  inside 
diameter  surface. 

Two  enlarged  views  of  the  cleaned  fracture  surface  in  the  vicinity 
of  the  origin  area  are  shown  in  figure  5.  Multiple  ratchet  marks  were 
noted  throughout  the  origin  area.  Indicating  the  presence  of  oultiple 
individual  initiation  sites.  The  orientation  of  the  rachet  marks 
indicated  that  the  individual  initiations  sites  were  arranged  in  two 
adjacent  but  Independent  origin  areas  as  indicated  by  brackets  '01*  and 
■02'  In  figure  5.  The  largest  ratchet  mark,  indicated  by  arrow  "R", 
separated  the  two  origin  areas. 

A  scanning  electron  oicroscope  (ScM)  was  used  to  examine  the  piece 
cut  from  the  separated  am.  The  corner  between  the  fracture  and  the 
inside  diameter  surface  of  the  hub  ara  was  found  to  contained  slight 
nechanical  damaged  throughout  the  origin  area.  This  damage  was 
consistent  with  alnor  contact  with  the  end  of  the  pilot  tube  dur1n9 
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final  separation  of  the  hub  arm.  Figure  €  shows  the  damage  area  in  the 
vicinity  of  origin  area  "02".  The  oppos--g  arrowheads  in  this  figure 
denote  the  mechanical  damage  from  contact  with  the  end  of  the  pilot 
tube.  This  contact  deformed  the  fracture  a  -laximum  amount  of  0.001  inch 
away  form  the  inside  diameter  surface.  General  corrosion  attack  was 
noted  on  the  inside  diameter  surface  acjacent  to  the  origin  area; 
however,  no  evidence  was  found  to  indicate  that  the  mechanical  damage 
area  obscured  corrosion  pits,  or  that  c:-rosion  pits  were  associated 
with  the  individual  origin  sites. 

Figure  7  shows  the  condition  of  the  v-side  diameter  surface  at  the 
location  approximately  directly  opposite  f-:T  the  origin  area.  Isolated 
corrosion  pits  were  noted  in  this  area  as  -ell  as  on  the  other  portions 
of  the  inside  diameter  surface  of  the  separated  hub  arm.  Visual 
examination  revealed  no  evidence  of  cracking  associated  with  any  of 
these  pits.  It  was  also  noted  that  atrut  one  half  of  the  inside 
diameter  surface,  centered  on  the  area  shrwn  in  figure  7,  appeared  to 
have  been  lightly  sanded  with  very  fine  sarrpaper. 

A  metallographic  section  through  the  approximate  center  of  origin 
area  "01'  was  mounted  and  prepared  for  exar- nation.  Section  lines  'X-X" 
in  figure  5  indicate  the  location  and  c'rection  of  viewing  of  this 
section.  Figure  8  shows  the  as-polished  section  at  the  corner  of  the 
fracture  and  the  inside  diameter  surface.  The  slight  mechanical  damage 
associated  with  contact  with  the  pilot  ture  is  indicated  by  the  bracket 
in  this  figure.  Etching  of  the  secticr.  revealed  a  nicrostructure 
consisting  of  tempered  martensite.  No  unusual  microstructural  features 
were  noted  in  the  material   at  the  origin  area. 

Hicrohardness  measurements  were  talier  on  the  section  'X-X'.  These 
measurements  ranged  from  34  to  37.5  HRC  (Cr-i)  and  averaged  36  HRC  (OPH). 
The  specified  hardness  range  for  the  hub  is  36  HRC  to  39  HRC.  X-ray 
energy  dispersive  spectroscopy  of  section  *X-X*  generated  spectra 
consistent  with  the  specified  4340  steel  a". 'oy  material. 

Examination  of  the  intact  hub  arms  re.ealed  the  presence  of  spiral 
scratch  marks  on  one  side  of  the  inside  d'  ajneter  surface  of  the  hole  in 
each  of  the  arms.  In  order  to  better  exac-'ie  the  Interior  of  one  of  the 
intact  arms,  radial  saw  cuts  were  taken  through  the  hub  at  the 
locations  indicated  by  the  dashed  lines  in  figure  2.  As  can  be  seen  in 
figure  9,  the  spiral  scratch  marks  extende-d  into  the  hub  ara  holes  to  a 
position  slightly  inboard  of  the  position  corresponding  to  the  end  of 
the  pilot  tube. 

At  the  request  of  the  Materials  Laboratory,  Hartzell  Propeller  Inc. 
performed  a  dimensional  inspection  of  the  hub  spider.  No  discrepancies 
were  found  on  the  portion  of  the  separated  am  available  for  testing. 
However,   it  was  noted  that  the  outside  diiseter  of  one  of  the  Intact 


44 


Report  No,  92-50 
Page  4 


arms   was    as   much    as    0.040    inch   smaner    ♦han   the   tnorifi^H  -•   • 

localized  areas     indicative  of  so.e  type'  :>  "rin^lng^^^VaiV^o"'  "eTuti; 

'"tl^t  ;      ^H°;  ^^?  ''"'/"^  '"^  '•*"  °"  "-^«  ^'"b  »'-™  flange  of    he    he 
intact  arms  d,d  not  conform  to  the  inspect: op, template  for  this  area 


Q 


^ James  F.  W-".dey,   II 

National  Resource  Specialist  -  Metallurgy 
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B5 
FOR  OFFICIAL  USE  ONLY 

NATIONAL  TRANSPORTATION  SAFETY  BOARD 


NOTATION 

KinTflTION  HEHORANDUH  5798 

TO  :     The  Board  DATE: 


THRU  The  Managing  Director  J^vOV.(7^WC- — 

FROM  Director,   Office  of  Research  &  Engineering 


JUL    2igee 


SUBJECT:     Recomrnendat ions    to    FAA    Regarding    Cracking    in   Hartzell    3-,    4-,    and   5- 
Bladed  Propeller  Hubs  Used  on  Twin-Engine  Airplanes.      (Log   2328) 

RackorounH  Discussion 

The  proposed  recomrr.endations  are  the  result  of  f^e  staff's  investigation  of 
an  incident  involving  a  Mitsubishi  MU-2B-60  twin-engine  airplane  using  four- 
bladed  propellers  manufactured  by  Hartzell  Propeller,  Inc.  Severe  vibration  was 
experienced  when  one  of  the  blades  from  the  right  engine  was  lost  as  a  result  of 
a  fracture  of  one  of  the  propeller  hub  arms.  Although  the  airplane  landed  safely 
and  no  injuries  were  reported,  the  control  surfaces  and  the  structure  of  the 
right  wing  were  damaged  and  the  departing  blade  created  a  12-inch  hole  in  the 
fuselage  skin.  Such  an  occurrence  could  cause  a  catastrophic  accident,  from 
structural  damage  created  by  penetration  of  the  fuselage  by  the  separated  blade, 
or   from  loss  of  control    as   a   result  of  the  severe  vibration. 

Although  the  separation  of  this  hub  arm  is  the  first  such  occurrence 
reported,  the  fatigue  crack  that  led  to  the  separation  was  precipitated  by 
scratches  that  were  probably  produced  during  original  manufacturing  of  the  hub. 
Therefore,  other  similarly  manufactured  hubs  could  also  have  the  same  type  of 
scratches  and  be  susceptible  to   fatigue  fracture. 

The  accident  occurred  in  September  1991;  however,  Hartzell  has  not  yet 
developed  an  inspection  method  suitable  for  detecting  cracks  on  the  inside 
diameter  surface  of  the  hub  arms.  Hartzell  recommends  overhaul  of  propellers  of 
this  type  every  5  years  or  3,000  hours,  whichever  comes  first.  Staff  believe 
that  this  time  frame  is  too  long  to  wait  for  the  proposed  inspection. 

Hartzell  has  made  over  6,000  HC-B4  propeller  hubs.  Currently,  there  are  as 
many  as  1,000  airplanes  {including  the  King  Air  A-lOO  and  B-lOO,  the  Donnier  228, 
the  Fairchild  226T,  and  the  Mitsubishi  MU-2-26,  -36,  -40  and  -60)  that  use  this 
hub. 
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Cafpty  Issues 

Separation  of  certain  models  of  Hartzell  propeller  hubs,  resulting  In  potentially 
catastrophic  damage  to  the  airplane. 

Prpvious  Rriard  Action 

None. 

Rpcommendations 

Three  recommendations  are  proposed  to  the  ft■^^    concerning  inspections  of 
Hartzell  propeller  hubs. 

Party  Information 

A  limited  investigation  of  the  incident  was  performed.   No  Safety  Board 

investigator  directly  viewed  the  damaged  airp'ane.  Hartzell  Propeller, 

Incorporated;  Transportation  Safety  Board  of  Canada:  and  the  FAA  participated  in 

the  early  stages  of  the  metallurgical  examination.    In  addition,  the 

manufacturing  facilities  of  Hartzell  were  visited,  and  Hartzell  has  provided 

information  to  the  Safety  Board  concerning  the  hub  design,  manufacturing 
processes,  and  other  issues. 

Staff 

Jim  Wildey  (RE-30,  382-6695),  Writer 

Charles  Leonard   (NER-A,   8-349-6420),   Investigator,   Proposer 

Kay  Sommerfeld   (RE-l,   382-6760),   Editor 

Typing  Information:     hub.rec  wp/wilj,  hub. not  wp/wilj 


S^-C— a^d  i>  Lt<l 


Dr.    Bernard  S.  Loeb 


I  concur: 


Director,  Office 


,   ^e^fector.  Office  of  Safety  Reco 


Safety  (AS-l) 


ctor.  Office  of  Safety  Recommendations  (SR-1) 


r 


Office  of  General  Counsel 
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Honorable  Thomas  Richards 

Administrator 

Federal  Aviation  Administration 

Washington,  D.C.     20591 

Dear  Mr.  Richards: 

On  September  27,    1991,    a  Mitsubishi  MU-2B-6C,   Canadian  registry  C-FFSS, 

on    a    cargo    flight,    sustained    substantial    damaie    when    a    propeller    blade 

separated  in  flight  near  Utica,  New  York.     The  a-rplane  was  climbing  through 

19,000   feet   when   the   pilot    felt   a   strong   vibraiion,    followed   shortly  by  a 

loud   "bang."      The   vibration    increased   and  becar=   so  severe   that  the  pilots 

experienced   considerable   difficulty   controlling    the  airplane.      Despite  this 

difficulty,   the   airplane  was   successfully  landed    at  the  Utica  airport,  with 

no  injuries. 

Postaccident  examination  of  the  airplane  revealed  that  one  of  the  four 
arms  of  the  propeller  hub  for  the  No.  2  engine  had  separated,  releasing  one 
of  the  four  propeller  blades  in  flight.  The  released  blade  hit  and  damaged 
an  adjacent  blade  on  the  same  engine  and  ripped  a  12-Inch  hole  in  the 
pressurized  portion  of  the  fuselage.  The  severe  vibration  resulting  from 
loss  of  the  blade  caused  substantial  twisting  and  wrinkling  of  the  wings  and 
a  partial  separation  of  the  No.  2  engine  nacelle  from  the  engine  truss 
mounts.  The  released  blade  and  associated  b1cde  clamp,  pilot  tube,  and 
separated  portion  of  the  hub  have  not  been  recovered. 

Metallurgical  examination  of  the  broken  Hartzell  propeller  hub,  nodel 
HC-B4TN-5DL,  was  conducted  at  the  Safety  Board's  materials  laboratory.  The 
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hub  arm  fracture  was  located  about  2.3  inches  inboard  of  the  outboard  end  of 
the  hub  arm.     The  fracture  was  caused  by  a  fatigue  crack  that  initiated  from 
multiple    sites    on    the    inside    diameter    surface    of    the    arm   and    progressed 
through   70   percent   of   the   arm  cross    section   before    final    separation.      The 
fatigue  crack   initiation  area  was  approximately  in  line  with  the   inboard  end 
of     the     pilot     tube    that     is    assembled    into    the     hub    arm    bore    with    an 
interference     fit.        During     operation    of    the    propeller,     a    slight    stress 
increase   is  expected  to  occur  at  the  position  corresponding  to  the  assembled 
inboard   end   of   the   pilot   tube,    and   this  may  have    caused   the   fatigue   origin 
area  to  be  located  at  this  radial  position. 

The  inside  diameter  surface  of  the  separated  hub  arm  contained  scratch 
marks  that  extended  over  about  one-half  of  the  hole  wall  circumference  and 
from  the  fracture  surface  to  a  position  slightly  inboard  of  the  plane  of  the 
fracture.  The  fatigue  origin  area  was  located  within  this  area  of  scratches. 
Examination  of  the  three  remaining  intact  arms  after  removal  of  the  pilot 
tubes  disclosed  evidence  of  scratch  marks  similar  to  those  found  on  the 
separated  arm. 

As  the  propeller  rotates,  the  predominant  load  experienced  by  the  hub 
arm  is  from  the  centrifugal  loads  on  the  propeller  blades.  These  loads 
result  in  radial  tension  throughout  the  hub  arm.  In  addition,  drag  and 
thrust  loads  on  the  blades  produce  bending  in  the  hub  arms.  During  normal 
operation  (in  forward  propeller  thrust),  these  bending  loads  result  in 
maximum  tension  in  the  aft  leading-edge  quadrant  of  the  hub  arm.  During 
reverse   thrust,^  the  naximum   tension   would   be   In    the    forward   leading-edge 
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quadrant  of  the  hub  arm.  However,  the  fatigue  origin  area  was  not  located  in 
either  of  these  quadrants,  but  was,  instead,  found  in  the  forward  trail ing- 
edge  quadrant  of  the  hub  arm,  suggesting  that  the  circumferential  location  of 
the  fatigue  initiation  region  was  not  influenced  by  bending  loads  but  may 
have  been  determined  by  local  stress  raisers  such  as  the  scratches  on  the 
inside  diameter  surface  of  the  separated  hub  arm. 

The  separated  propeller  hub  was  manufactured    in  1977  and  was  overhauled 
in    1983   and    1988.      Records    from  the   first   overhajl    are  not  available.      The 
records   from  the  second  overhaul    indicate   that   two  of  the  four  pilot  tubes 
had  been  replaced  at  that  time.     Because  si.r.ilar    scratches  were  found  on  all 
four  hub  arms,    it   is  unlikely   that  the  scratches    were  introduced  during  the 
more  recent  overhaul.     Also,    the  scratches   extended   inboard  of  the  position 
contacted  by  the  pilot  tubes,   and  it  is  unlikely  that  removal  or  insertion  of 
the  tubes  could  create  such  damage.     However,   the  scratches  could  have  been 
created  by  some  manufacturing  or  repair  process  any  time  that  the  pilot  tubes 
were  not  present  in  the  hub  arms.     The  Safety  Bcsrd  believes  it  more  likely 
that  scratches  were  produced  during  original  manufacturing  of  the  hub. 

General  corrosion  damage  and  corrosion  pitting  were  also  noted  on 
various  portions  of  the  inside  diameter  surface  of  the  remaining  portion  of 
the  separated  hub  arm,  including  the  area  from  which  the  fatigue  cracking 
initiated.  The  general  corrosion  damage  had  partially  obliterated  the 
scratches  from  the  inside  diameter  surface.  Scanning  electron  microscopic 
examination   of  the   fracture   revealed   no  evidence    of  corrosion  pits  at  the 
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individual  fatigue  initiation  sites,  indicating  that  corrosion  may  not  have 
substantially  contributed  to  initiation  of  the  fatigue  cracking. 

The  Safety  Board  believes  that  it  is  more  likely  that  the  fatigue 
cracking  on  the  separated  hub  initiated  fror.  the  scratches  than  from 
corrosion  damage.  Regardless  of  the  cause  of  initiation,  the  failure  of  a 
hub  arm  on  a  HC-B4  propeller  hub  could  result  in  a  catastrophic  accident. 

The  separated  hub,  model  HC-B4TN-50L,  had  accumulated  a  total  of  4,432 
hours  of  operation  since  new.   Information  provided  by  Hartzell  indiceted 
that  the  highest  time  model  HC-B4  propeller  hjb  (manufactured  since  the 
1960s)  has  accumulated  about  15,000  hours  of  operation.   The  Safety  E:ard 
believes  that  all  HC-B4  Hartzell  propeller  hubs  that  have  accumulated 
3,000  hours  should  be  subjected  to  a  one-tir.e  inspection  for  cracks. 
Hartzell  recommends  that  the  HC-B4  propeller  be  overhauled  every  5  years  or 
3,000  hours,  whichever  comes  first.   Performing  the  hub  inspection  at  the 
next  recommended  overhaul  could  allow  passage  of  too  much  time  before  the 
inspection  is  performed.  Therefore,  the  Safety  Board  believes  that  the  hubs 
should  be  inspected  the  next  time  that  the  propeller  assembly  is  overhauled, 
but  no  later  than  the  next  annual  inspection.   If  the  inspection  of  these 
hubs  reveals  additional  hubs  with  cracks,  then  periodic  inspections  of  the 
HC-B4  hubs  may  also  be  necessary. 

The  interference  fit  between  the  pilot  tube  and  the  hub  arm  increases 
the  possibility  that  removal  and  reassembly  of  the  pilot  tubes  (to  do  a 
direct  Inspection  of  the  Inside  diameter  surface  of  the  hub  arms)  could 
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damage  the  hole  wall.  However,  the  Safety  Board  believes  that  hub  arm  cracks 
could  be  detected  without  removal  of  the  pilot  tubes  through  the  use  of  an 
inspection  method  such  as  ultrasonic  inspection. 

The  design  of  the  HC-B4  hub  and  the  manufacturing  processes  used  to 
make  it  are  very  similar  to  the  design  and  processes  used  to  make  the 
Hartzell  three-bladed  hub  (basic  model  HC-B3)  and  the  Hartzell  five-bladed 
hub  (HC-BS).  Hartzell  has  made  more  than  27,000  three-bladed  hubs  and  more 
than  1,300  five-bladed  hubs.  Because  of  the  potential  similarities  between 
the  types  of  hubs,  the  Safety  Board  is  concerned  that  hubs  of  the  three-  and 
five-bladed  design  could  also  be  susceptible  to  cracking  because  they  could 
have  damage  similar  to  the  scratch  marks  and  corrosion  found  on  the  separated 
four-bladed  hub.  A  failure  of  a  hub  arm  on  a  three-  or  five-bladed  hub  could 
also  result  in  a  catastrophic  accident,  and  the  Safety  Board  believes  that 
inspections  of  these  hubs  may  also  be  necessary  to  determine  if  they  have  a 
cracking  problem. 

Therefore,  the  National  Transportation  Safety  Board  recommends  that  the 
Federal  Aviation  Administration: 

1.  Develop,  with  the  assistance  of  Hartzell  Propeller,  Incorporated,  a 
nondestructive  inspection  technique  capable  of  detecting  hub  arm 
cracks  stemming  from  the  Inside  diameter  surface  of  the  hub  arm  at 
the  approximate  location  of  the  Inserted  end  of  the  pilot  tubes  on 
Hartzell  model  HC-B4  propeller  hubs,  and  issue  an  airworthiness 
directive  requiring  that  HC-B4  hubs  with  3,000  hours  be  Inspected 
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using  this  technique  the  next  time  the  propeller  assembly  is 
overhauled  for  any  reason,  or  at  the  next  annual  inspection, 
whichever  is  first.  (Class  II,  Priority  Action)  (A-92-  ) 

2.  Determine,  based  on  the  results  of  the  ir.spections  requested  in 
Safety  Recommendation  A-92-XX  [1],  if  the  hub  arms  on  Hartzell 
model  HC-E4  propeller  hubs  with  3,000  hours  should  be  inspected  at 
periodic  intervals.  If  such  inspections  a^e  warranted,  issue  an 
airworthiness  directive,  as  appropriate.  requiring  periodic 
inspections.   (Class  II,  Priority  Action)  (A-S2-XX) 

3.  Determine  if  Hartzell  model  HC-B3  and  -B5  propeller  hubs,  based  on 
similarity  of  design  and  fabrication  processes  with  the  HC-B4 
propeller  hub,  should  be  inspected  for  cracking  in  the  hub  arms. 
(Class  II,  Priority  Action)  {A-92-XX) 


By:  Susan  M.  Coughl  in 
Acting  Chairman 


(Members  concurrence) 
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National  Transportation  Safety  Board 

Wa.V->c;;3li,  D.C.  20594 
Safety  Recommendation 


3ate:        Auguac   13,    1992 

Is  rsply  refar  ts:  A-92-81  tbrcuoh  -83 


Honorible  ThoiEas  C.  Richanis 

Adninistrator 

rederaT  Aviation  Adnir.istrftion 

Washington,  D.C.     20551 


On  Septasber  27,  l^Sl.  a  Mitsubishi  JW-2E-€:,  Canadian  registry  C-f?SS, 
en  a  cargo  fiicht,  sustained  substantii' _Cc:rac6  ^-hsn  a  propeller  blade 
saparatsd  in  r.icht  near  Utica,  New  York,  ir.e  a-rj'jar.e  was  clicoing  thrtugh 
iS.OOO  f«*  >'^'£-'»  the  pilot  felt  a  stror.5  vicraticn,  followed  shortly  by  a 
loud  "bang."  Th«  vibration  incr«c^ad  and  becxrs  sc  severt  that  the'  pilots 
ftxperiencsd  considerable  difficulty  control" ir.c  the  airplane.  Despite  this 
difficjlty,  the  lirplans  was  sycctssfully  lar.c=-:  at  the  Utica  airport,  with 
no  injuries. 

?ortaccicer.t  ^excsinatioa  of  the  lirplace  r-svea*ed  that  one  of  the  foor 
ir7>s  of  the  propeller  hub  for  the  No.  2  engine  has  separated,  relessinc  one 
of  the  four  propaller  blades  in  night,  ine  r*'eisec  blade  hit  and  dasaged 
i.-.  acjicant  b'scs  en  the  saae  e.ngi.ne  end  rappee  a  12-inch  hole  in  the 
pressurized  portion  of  the  i^'jsalace.  Toe  S5v=re  vibration  resulting  fi-00 
.OSS  of  the  blice  caused  substantia',  twisting  s_-d  wrinkling  of  the  wines  and 
i  paririal  separation  of  _the  So.  Z  engine 'r.acslle  froo  the  engine'tmss 
counts.  Tbe  r«*6ised  b'ada  and  associated  z'.ade  claap,  pilot  t^be,  'and 
separated  portion  cf  t-he  hub  have  not  been  reci»irsc. 

Metallursica"    examination   of  the  brckan   r.irtzell   propeller  hub,  lodel 
MC-S4'iH-tOL,  was  cor.ducted  at  the  Safety  Boari's  creta.'^als  laboratory.     The 
hub  ars  fracturs  was  located  about  2.3  inches  irboarc  of  the  outboard  end  of 
the  Sab  an.     The  fracture  was  caused  by  t  fafcue  crack  that  Initiated  fr^o 
rjltiple   sites    on    the    inside    cic22*€r    rarfacs   cf   the    an   and  progressed 
through   70   percent   of   the   ara  cress   section    tefora   final    separation.     The 
fstlgus  crack  initiation  ar^a  was  approxica.telv  in  line  with  the  Inboard  end 
of    the    pilot    tube    that    is    asseabled    into'    the    hub    ara    bore    with    an 
interference    fit.       During    operation    of    the     propeller,    a    slight    stress 
increase  is  expected  to  occur  at  the  position  corresponding  to  the  asseibled 
inboard  end  of  the  pilot  tube,   and  this  nay  have  caused  t.he  fatigue  origin 
area  to  be  located  at  this  radial  pcsitioa. 

The  inside  diaaeter  sitrface  of  the  separated  hub  arm' contained  scratch 

.    »^l.-,t-    •»+cMif?su1    ov»T"     ahoift-     nnc-Vis**    nf    ^■•^o    Sn*«    wsH     pi minfiii-enc*    and 

th« 

scratches. 


S79S 


54 


Exsalnatlon  of  the  thr«e  rsnaininc  intact  inns  i't&r  reooval  of  the  pi'ict 
tubes  d'.sc'tosed  evidence  of  scritch  oarts  slnl'tr  to  those  found  on  the 
septrited  arm- 

fs  the  pnipel'ier  mstss,  v.e  praccainart  ^z^c  tsperienced  by  the  hui 
ana  \s  frtw  the  cantrifagal  loids  on  the  propeller  blades.  These  lotcs 
result  In  radial^  tension  throuchout  the  hue  ara.  In  addition,  crag  anc 
'hrjst  'lot^s  en  the  bladis  produce  bending  in  the  "nub  arms.  Durlnc  norsal 
cperition  (la  forward  propeller  thrust),  these  tending  loads  result  is 
r.sxiraun  tension  in  the  aft  1  eading -edge .  quadrant  of  the  hub  ann.  Durir.g 
reyer?e  thrjst,  the  snaxinua  tension  would  be  ic  the  fomard  leadlng-eds* 
cuadr^nt  of  the  hub  an.  Hcv«ver,  the  fa-i'cue  oric-In  area  was  not  locatad  ';n 
either  of  these  quadrants,  but  vas,  instsad,  four;  in  the  forward  tnHlBc- 
ecce  cuacrart  of  the  hub  ari,  sucgesting  that  the  c-lrciaitferential  location  cf 
the  faticue  Initiation  region  vas  not  influerscec  by  bending  loads  but  Bay 
hav«  be€n  detsrcined  by  local  itr^ss  raisers  sacr.  as  the  scratches  on  the 
inside  ciacetar  surface  of  the  separated  bob  ara. 

Tne  seiarated  propel' er  hub  was  nanufacfjrsc  "r.  1577  a.nd  v*as  overhau'k 
ir.  1983  ard  ISSS.  Reccris  frca  the  first  cverha."  ar«  net  available.  Tre 
rftcards  f-o-  the  saccnd  overhaul  Jndlcata  that  frft  of  the  four  pilot  tabes 
had  peen  rep'acad  at  that  tiae.  Secause  similar  scratches  were  found  en  ill 
four  hue  »T3is,  it  i_s  snljksly  that  the  scTatchas  ^"sre  Introduced  during  the 
SQn  r5cen-.  overhaul.  A'.sc,  the  scratches  extendi,  inboard  of  the  positici 
contacted  by  the  pilot  tuses,  and  it  is  ur.".  ikaly  th.at  reaoval  or  insertion  cf 
xht  tabes  could  create  such  dareace.  Hcxever,  t-he  scratches  could  have  besa 
crci-.ec  by  scsne  aanufacturing  or  repair  process  a.^y  tice  that  the  pilot  tubes 
were  net  present  in  the  hub  aras.  The  Safety  Scare  believes  it  loore  liltelv 
that  scratches  were  jrcducsd  durirc  original  sianu  far  taring  of  t-he  hub. 

Ser.eral  corrosion  caaage  anc  corrosion  pitting  wer«  also  noted  on 
various  portions  of  the  inside  diarieter  s-jrfaca  cf  the  reaalning  portion  :f 
the  sejaratad  hub  ar^,  including  the  area  froa  -ihich  the  fatioue  crackias 
initiated.  The  general  corrcs-on  damage  had  partiiTly  obllter«t6d  tie 
scratches  froc  the  inside  d'.airetar  surface.  Scorning  electron  microscapic 
esaaination  of  the  fracture  revealed  no  evic€nr=  of  "corrosion  pits  at  'J-.i 
individual  faticys  initiation  sites,  indicating  t--.at  corrosion  say  not  have  • 
jubstar.tially  contributed  to  initiation  of  the  fatigue  cracking. 

The  Safety  Board  believes  that  it  is  acr?  likely  that  the  fatlcue 
cracxing  on  the  separated  hab  initiated  fr^3  the  scatches  thaa-  ffoa 
corrosion  danage.  R»cardless  of  the  cause  of  i:itiat1on,  the  failure  of  a 
hub  ara  on  a  HC-S4  propeller  hub  could  result  io  s.  catastrophic  accident. 

The  separatad  hub,  node!  KC-B4.TH-SDL,  had  icrjicilated  a  totel  of  4.«2 
hcurs  of  operation  since  new.  Inforaation  prcvided  by  Hartzell  indicated 
that  the  highest  tine  iwdel  HC-B4  propeller  hab  (minufactured  since  the 
i960s)  has  accunulated  about  15,000  hours  of  c;era.tioa%  The  Safety  Board 
believes  that  ell  HC-B4  Hartzell  propeller  huts  that  have  accumulated  at 
least  3,000  hours  should  be  subjected  to  a  one-ti=€  inspection  for  cradcs. 
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Hart:«ri  recccaencs  thit  the  h'C-B4  prcptiltr  be  o\-trh2u"ie<J  evttry  5  y%irs  cr 
3,000  hours,  wbichever  ccr.es  first.  Perforaing  tht  hub  inspection  at  th« 
next  recossrencei  overtiaul  _cou1d  lllew  passage  of  too  cuch  tine  before  the 
■inspect-Ion  is  perfarced.  inerefort,  the  Safety  Bciri  believes  that  the  hubs 
shou'c  be  inspected  the  next  tina  that  the  pnjpeTier  tssaofcly  is  overhauTec, 
or  a-,  the  next  ar.nuil  inspection  (or  e<;uivalent),  ^c-.ichsver  ocrars  first.  :f 
the  inspection  c"  these  hubs  rtveals  addit-'iona";  hubs  with  cracks,  t.'.e.'. 
periocic  inspections  of  the  r.C-Bt  hubs  say  also  be   necessary.- 

The  interferenca  fit  bet^ifeen  the  pl^ot  tube  isii.  the  hub  ira  Increises 
the  possibility  that  rsaoval  ard  reissasbly  of  the  pilot  tubes  (to  co  a 
cirsct  inspection  of  the  inside  iiameter  surface  of  the  hub  aras)  csultf 
camace  t.ie  hole  wall.  However,  the  Safety  roard  believes  that  hub  ana  cracks 
cculo  be  detects^  without  removal  of  the  pilot  t:.:ies  throuch  t.he  use  of  as 
inspection  cethoc  such  as  ultrasonic  inspection. 

Tne  design  of  the  KC-S*  hub  ar.d  the  nanuficturing  processes  used  t3 
sake  it  are  very  siailar  tc  the  desicn  and  p-ecessei  used  to  caka  t.he 
Ha.-tiell  thrse-blacet  hub  (tisic  socel  nC-E3;  ar-c  the  Kartzell  fi'/e-fcladec 
hub  ("HC-351.     Hart2ell   ha^  r*de  aore  than  17,00C   thrt*-blaced  hubs  and  core 


da.iiacs  siai'ii"  to  the  scratch  Barks  ar.d  corrosicr.  found  on  the  separated 
fc'jr-rlidec  hub.  A  failure  of  a  hub  an  or.  a  threa-  or  five-bladed  hub  could 
else  result  in  a  ca-.astrophic  accident,  and  the  Sifaty  Soard  believes  that 
insoections  of  these  hubs  may  also  be  necassary  ts  detarriaa  If  they  have  a 

crack',  n;  problen. 

Tnsrefcre,   the  Sational   Trar.spcrtatien  Safety  3oird  raconoends  that  the 
s^eral  Aviation  Adoini strati  on: 

Cevslop,  vith  the  tssistsnce  of  Kartzsll  Prcpaller,  Incorporated,  i 
r.ondestrjctive  inspection  t»chnic;ue  capable  of  detecting  hub  arn 
cracxs  stK=:ins  free  the  inside  diirriter  surfaca  of  the  bub  arm  at 
ths  approxicate  location  of  the  inse.'-tsc  er.c  cf  the  pilot  tubes  on 
Hartzell  node!  KC-BA  propeller  hubs,  and  issue  an  alnrorthioess 
directive  r«?uiring  that  HC-34  hues  vith  3,000  hours  or  more  be 
inspected  usinc  this  technique  the  next  tiee  t.he  propeller  asseably 
is  overhauled  for  any  reason,  or  at  the  next  annual  insoectlon  (or 
ecuivilent),  »Aidi*v«r  is  first.  (Class  !I,  Priority  Action) 
(A-S2-81) 

Deteraine,  based  on  'the  results  of  t.he  ir.specticn$  re<iuestad  In 
Safety  Reconroendation  A-92-81,  If  the  hub  arts  en  Hartzell  Bodel 
nC-B4  propeller  hubs  with  3,000  hours  or  oore  should  be  Inspected 
at  periodic  intervals.  If  such  inspections  ire  warranted.  Issue  an 
airworthiness  directive,  as  appropriate,  r«cc1Hn9  periodic 
inspections.     (Class  II.  Priority  Action)  (A-S2-82) 


HAMM 
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Datarsine  if  Haptrell  eocel  HC-B3  .nc  'H  ;ro;tTltr  hubs,  bised  on 
slmi'iarity  of  desicr.  ir.d  fabricition  procMses  rJth  the  HC-B4 
propeller  hub,  should  be  inspected  for  cricking  in  the  hub  aras. 
If  such  inspecticns  are  wimnt»d,  issue  an  iirwrthinesj 
cirectlve,  is  appropriite,  rsquar-.ng  periodic  inspections. 
(Class  11,  Pricmy  Action)   (A-5t-83) 

Chslrsan   VOSI,    Vice    Chairnsn   CSUGHLDl,    and   Mecifaers   'JUJBER,    HART,    anc 
rsscJMiirr  concurred  in  these  rec:nc€ndaf.3r.s. 

3y:     Car".  ¥.  Yoct 
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O  IVIemorandum 


USOeportmert 
onTansportarton 


s«t^^     ACTlflH'-     NTSJB  Safsty  RecoEmendatlons  o«*:    AU8   1  4  S92 

A-92-81  through  -83 

From:     Director  of  Accident   Investigation,   AXI-1  *a^  * 


TO     Manager,    Aircraft  Certification  Directorate,    AN2-100 

The  attached  safety   reconaaendations  vex«   adopted  by  th« 
National  Transportation  Safety  Board   (KTSB)   and  ieeued  to  the 
Federal   Aviation  Administration    (FAA)    on  August   13,    1992.      We 
are   required  to  respond  formally  to  the   NTSB  within  90  days 
with  the  FAA's  plan  to  address   the   issues  discussed  In  each 
recomaendation.      The    req-jireDent   for  the   formal   response  and 
the   statutory  suspense  of   90   days  are   estahlished  by  the 
Independent  Safety  Board  Act  of   1974   and  PAA  Order  1220. 2S 
issued  February  16,    1990.      Order  1220.22  deaignatea  the  Office 
of  Accident  Investigation    (AAI)    as  the   FAA  focal  point  for 
ensuring  compliance   and  effective   iapleaentatlon  of  ths  NTSB 
safety  recommendation  prograa. 

AAI   assigns  action  responsibility   for   recoimendatlons  directly 
to  the   region/office (8)    having   subject    reaponflihility.      Based 
on  our  review,   action  responsibility  for  Safety  RecoTnaendatlons 
^-9^-9^   through  -ga   are  assigned  to  your  office  for  response. 

In  your  evaluation  of  the  subject  recoF=aendation(a) ,   please 
review  paragraph  7  of  Order   1220. 2E  for   information  on  th« 
response  and  a  proposed  t instable   for   the  completion  of 
actions.     The  overall   response   should    first  consider  the  nature 
of  the   safety   issue   as  veil    as  the   feasihillty  of  implementing 
the  recommendation,    possible   alternative  actions,   and  any  other 
appropriate  measures   that  the  FAA  shoald  consider.      If  you  have 
questions  about  the  appropriateness  of   assignment  of  action 
responsibility  for  this/these   safety  recottBendation(s)   to  your 
region/office  or  the  drafting  of  the   recommendation  response, 
please  notify  AAI-200    (267-9629)    as  soon  as  posslbU.     Since 
the  final  response  to  the  KTSB  must  be   coordinated  within 
Headquarters,   your   initial   evaluation   and  plan  of  action  should 
reach  AAI-200  by  September   21.    1992.      This  will  allow  time  for 
clarification  and  coordination  of  a  formal  resi>onse  and  ensura 
that  the  90-day  suspense  is  met. 
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w«  appreciato  your  support  In  this  progr^a  ajvS  your  effort*  to 
roeolvo  tba  safety  Ibsuos  as  quickly  aid  completely  a. 
possible*  * 


?^^^_ 


U)uJURL 

Wllllan  R.  Rendrlc)cs 
Attachment (s) 
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HARTZELL  PROPEU^R  INC. 

Pkju*.  OMo  4S3S6-?e34  U.S> 


Qj^ 


HARTZELL 


■nt^^t^. 


txguuion 


FacsjLjni.  l«TrAiisBittal 


«-f 


rsoc- 


23W  .E.w-Pevon,  .Ms'  Plaine*  11. 


Coapuiy: 


rx> 


Date: 

SCT    10,    1992 


Attentloa: 


TLni   Smy-th 


FAX   NuBl>«r: 

312-694-7834 


Seodar: 


Richard  L.  Cdxnger 


Page  of 

1  1 


Subject:  NTSB   Recocmendat ion    for    MU-2B-60   £    sLsilar   props. 


we  have   been   studying   the   NTSB   reconnendat  ion  concerning   the   KU-2   hub   failure. 
We   believe   there    ia   currently    no   justification,    especially    considering   the 
econooic    unpact,    for   their   recotnmendatxon   to    Inspect  all   3,    4,    and  5  blade 
propellers   having   similar   design   features   to  the    failed  KU-2B-60  hub. 

Xfl  w«  discussed  today,    the    issuance  of    a   Service    Bulletin   aimed   at   the  KU-2B- 
60   aircraft,    and   perhaps   other    similar   KU-2B   aircraft   as  well,    say  make  more 
sense. 

At  the   present   time,    we   believe  the   Service    Bulletin  would    require   an 
inspection   at  overhaul.       It   may  be   that    a   one-tL3>e   inspection   to  checJc   for 
crac)c8   and   for   proper   pilot   tube    interference  wcruld  be  all    that    is   needed. 

We   would   like   to  discuss    this    further    in   your   visit    tooiorcow. 


Teleohona-.Sl3.77e.4200 


Teiex  4332032 


Fa«:  513.778.4391 
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TNirCRy.-.TICN:   Intsri-  Reply  tc  AAI-200 
y.enorar.cun-.  en  Safety  Seccnmendazions 
A-9  2-31  thrcuch  -3' 

Manager,  Inc:.ne  and  Propeller  Sirecrcra: 
Aircraft  Cemficazier.  Service,  ANE-100 


Manager,  Reconr.endaz.on  and  Quality  Assuri.-.ce  Division,  .^lA.I-IDO 

-■•  — -  -    —    --,     _,-_,    .. — uu...    _=c:crc:_nc    sai-=~v 

reccr-.enda-icns    :cr   Har.zall    r:c-34TN-5rL    -rzceller 'and    i^ 
appli-acla   HC-33    and    -=5    propeller   hubs. 

We   are   reviewing   the   reccnmendations   and   clan   to   have    a    for:na" 
rasccnse   by   October    ZO,     1952. 


-  3- At  SiGNEO  aX- 

Jack.  A.    Sam 

cc:       ACE-IAOC 

FILE    Nc:      5110-4,    Hartzell    MiD         / 

»        t      a      ^  •  *^ 


I 
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ACTION;    Response  To  NTSB  Safety 

Reconunendation  A-92-81    through   -83.  V" 

TO:    Mr.    Martin   Buckman,    ANE-110 

FROM;    ACE- 14 DC 

The   National    Transportation  Safety   Board    has    recommended   that   the 
FAA  develop    a    nondestructive    inspection   technique   for  detecting 
cracks    in   the   pilot   tube   bore   on   Hartzell    HC-B4    steel   hub  design 
model    propellers.      In   addition,    inspect   tl-.ese   steel   hub   designs 
and   determine    if    these    inspections   warrant    the    issuance   of   an 
Airworthiness    Directive    (AD)    requiring   periodic   inspections.      The 
NTSB   also   requested   the    FAA  consider   expanding   this    inspection  to 
Hartzell    HC-B3    (3    way)    and  HC-B5    (5  way)    propeller  models. 

The   FAA   has    reviewed   this   request  with  Hairtzell  propeller  and  a 
review  of   the   service   difficulty  history   en  Hartzell   steel   hub 
designs   was    accomplished.      To  date,    the    failure  described    in  the 
NTSB   recommendation    is   the   only   known    failure   of   a   Hartzell    steel 
hub  design.      The   cause   of   the    failure   has    not  been  determined 
although   corrosion  and  minor  machine   marks    were   found    in   the 
adjacent   areas   near   the    failure   location.       The   FAA  and  Hartzell 
independently   reviewed   their  own   service   difficulty   records   to 
determine    if    cracks   have   been    found  during    magnetic   particle 
inspections   of   these   hubs  during   overhaul.       No   reports   of   cracks 
in   the   area    of   concern   had  been   found. 

The   NTSB   recommendation    indicates  that   over   28,000  HC-B3   and 
HC-B5   steel    hub   propellers  are    in  service.      These  propeller 
designs   have   accumulated  millions  of   safe    flight  hours.      The 
Hartzell    HC-B4   design  has   also  accumulated   a   significant   service 
history   with   one   reported   failure  of   a   steel   hub  arm. 

Hartzell    propeller  has   conducted   an  extensive   analysis   on  the  HC- 
B4   hub  design   to   try   to   determine   the   cause   for  the   failure  on 
this  propeller   hub  design  as    installed  or.    the  Mitsubishi   MU-2B-60 
airplane.      A   finite   element  modeling   of   this   area  has  been 
accomplished  and   the   FAA  was  briefed  by  Hartzell  propeller  that 
the   stress    levels   in   this  areas  are  acceptable  even  with  varying 
degrees   of    interference    fit  between  the   pilot  bore  and  the  pilot 
tube.      No  metallurgical    discrepancies  were    found   in  the  hub 
material . 

Hartzell   propeller   is   continuing   their   investigation  and  will 
provide  to  the   FAA  their   final   recommendation  by  the  end  of 
November   1992. 


yfS  /-  T^) 


72-575  0-93-3 
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The   NTSB   recommends   that   all    steel    hub  propellers   be    inspected  at 
the   3,000  hour   service    interval    or   at   the    next   annual    inspection 
whichever   occurs    first.       Hartzell    procedures   already    require  a 
magnetic   particle    inspection   on    steel    hub    designs   when   the 
propeller    is   overhauled.      The   manufacturers   recommended    interval 
is    3,000   hours    time-in-service   per   Hartzell   Service   Letter   61R. 

Based  on   this   and   the   excellent   service   history  of   this  design 
the   FAA  does   not    feel   that  an  AD   is   appropriate  to  address  this 
issue.      The   FAA  will   continue   to  monitor    the  service  history  of 
these  hub  designs. 

This    is   an    interim   response,    the    FAA '  s    final    response   will   be 
made   once   Hartzell    propeller    finalizes    it's    investigation. 

This   office   would    like    to   commend   the   NTSB    for   the   excellent 
presentation   of    the   data   developed    for  this   recommendation.      The 
data   presented   will    help   the   FAA   assess    the  manufacturers 
position  on  this    issue. 

The    FAA  will    provide    it's    final    position    on   this    recommendation 
in   60  days. 

Tim  Smyth. 


i 
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©  Memorandum 


USOepcnmeni 
o»  Vonsponcrton 

F*<lerol  Avlcrtion 
AdmlnittTOnan 


%u>,K^    ACTION:   Request  for  Reply  to  AAI-l  O.i.   NOV  C  9  B92 

Memorandum  on  Safety  Recommendation 
A-92-81  through  -63 

-.  R«J*T  to 

F.oni  Manager,  Engine  and  Propeller  Directorate  *""  «' 
Aircraft  Certification  Service,  ANE-100 

.0  Manager,  Recommendation  and  Quality  Assurance  Division,  AAI-200 

This  IS  in  response  to  the  August  14   1992   AAT-1  n,omr„-=>  ^ 
forwarded  to  thic;  r-.ffi^„        mi.  i^^^,  AAl-l  memorandum 

;:L^^enda?Ln^Lr'  hrHari':irH?""?r5nr"'^"^f,"'^^^ 

oppHcable    the    HC-B3    and^^BS^^ropelleTh^bs'  ^^r   L^IttrnaUy 
referred    to   o.i    September    15,     1992,    interim   memorandu^   ^o   yo^'r 

The    National    Transportation    Safety    Board     rNT<;Bi    h., 
that    the    Federal    Aviation   AdminTsLat   on      ^^rdev^lorr'"'^^'^ 
nondestructive    inspection   technimiP    for-    nl^^^i  ^ 

pilot   tube   bore   on   the   HartzellT   el^tf!^   k   ^"5   '^"'^'^^    ""   ^^^ 
propellers.       In   addition      InspecE    these    stLf'huh'n'^"   '"'^^' 
detennine    if    these    -spectionrwarrSnt    th^   Issuance' of^'an   '" 
Airworthiness    Directive    (AD)    remii^in^    ^■■e    issuance   of    an 
NTSB  also    requested    the    FAA   conTi^d^t  !    periodic    inspections.      The 
Hartzell    .1C-B3    (3    wayV    and   HC    Rs^^  expanding   this    inspection   to 
w    '.ay)    and   HC-B5    (5   way)    propeller   models. 

s:p:ue?^:nd'r  r::tei':r  thf  sr^rcfdTf  ■  ^^?^  "^^^^^^  ^ 

Hartzell  steel  ^ub  dLigns^wL^'^om^Usher^T^  S^te^'^r 
failure  described  in  the  NTSB  r^r-^^Zr,;^  2  '  *^^^  °"^ 

failure  of  a  Hartzel  1  steelhub  de^^on    Th"  '"  ^""^   T^^   ^"^"" 
has  not  been  determined  althownh^   •   ^  """^^  °^    ^^^    failure 
marks  were  found  In  the  aJiacenf  arelf'""  T.   '"'"°'^  """^^^"^ 
The  FAA  and  Hartzell  ind^ndentW  revie^^d  th^i''^'""^^  location, 
difficulty  records  to  determinC  tf  ""^""^f"^^   their  own  service 

..port,  of  cr.^Rs  ,„  tn,  .„.  ct  oo„c„n  haa  l=«n  £o™5 
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2. 

Hartzell  propeller  has  conducted  an  extensive  analysis  on  the 
HC-B4  hub  design  to  try  to  determine  the  cause  for  the  failure  on 
this  propeller  hub  design  as  installed  on  the  Mitsubishi  MU-2B-60 
airplane.   A  finite  element  modeling  of  this  area  has  been 
accomplished  and  the  FAA  was  briefed  by  Hartzell  Propeller  that 
the  stress  levels  in  this  areas  are  acceptable  even  with  varying 
degrees  of  interference  fit  between  the  pilot  bore  and  the  pilot 
tube.   No  metallurgical  discrepancies  were  found  in  the  hub 
material. 

Hartzell  Propeller  is  continuing  their  i -vest igat ion  and  will 
provide  the  FAA  with  their  final  recommendation  during  December 
1992. 

The  NTSB  recommends  that  all  steel  hub  propellers  be  inspected  at 
the  3,000  hour  service  interval  or  at  the  next  annual  inspection 
whichever  occurs  first.   Hartzell  procedures  already  require  a 
magnetic  particle  inspection  on  steel  hub  designs  when  the 
propeller  is  overhauled.   The  manufacturers  recommended  interval 
is  3.000  hours  time- in-service  per  Hartzell  Service  Letter  61R. 

Based  on  this  and  the  service  history  of  this  design  the  FAA  does 

not  feel  that  an  AD  is  appropriate  at  this  time.   However,  the 

FAA  will  continue  to  monitor  the  service  history  of  these  hub 
designs. 

This  is  considered  an  interim  response,  our  final  response  will 
be  made  when  Hartzell  propeller  completes  it's  investigation. 

This  office  would  like  to  commend  the  NTSB  for  the  excellent 
presentation  of  the  data  developed  for  this  recommendation.   The 
data  presented  will  help  assess  the  manufacturers  position  on 
this  issue. 


A  final  answer  on  the  recommendations  will  be  provided  within 
90  days. 
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US  CWpCrlTnCnl  Wajh»>qlon    OC    X)f.9> 

o(  Ifonspof  lOtxyi 

f^Oarai  AvVrtteo 
Adrrrfnlttnittoo 


JAN     A  ^ 


The  Honorable  Carl  w.  Vogt 
Chairman,  National  Transportation 

Safety  Board 
490  L'Enfant  Plaza  East,  SW. 
Washington,  DC   20594 

Dear  Mr.  Chainnan: 

This  is  in  further  response  to  Safety  Recommendations  A-92-81 
through  -83  issued  by  the  Board  on  August  13,  1992,  and 
supplements  our  letter  dated  October  26,  1992.   These  safety 
recommendations  were  issued  as  a  result  of  the  Board's 
investigation  of  an  accident  on  September  27,  1991,  involving  a 
Mitsubishi  MU-2B-60,  Canadian  registry  C-FFSS,  which  was  on  a 
cargo  flight.   The  airplane  sustained  substantial  damage  when  a 
propeller  blade  separated  in  flight  near  Utica,  New  York.   The 
airplane  was  climbing  through  flight  level  190  when  the  pilot 
felt  a  strong  vibration,  followed  shortly  by  a  loud  "bang." 
The  vibration  increased  and  became  so  severe  that  the  pilot 
experienced  considerable  difficulty  controlling  the  airplane. 
Despite  this  difficulty,  the  airplane  landed  at  Utica  Airport. 
There  were  no  injuries. 

A-92-81.   Develop,  with  the  assistance  of  Hartzell  Propeller, 
Incorporated,  a  nondestructive  inspection  technique  capable  of 
detecting  hub  arm  cracks  stemming  from  the  inside  diameter 
surface  of  the  hub  arm  at  the  approximate  location  of  the 
inserted  end  of  the  pilot  tubes  on  Hartzell  model  HC-B4 
propeller  hubs,  and  issue  an  airworthiness  directive  requiring 
that  HC-B4  hubs  with  3,000  hours  or  more  be  inspected  using 
this  technique  the  next  time  the  propeller  assembly  is 
overhauled  for  any  reason,  or  at  the  next  annual  inspection  (or 
equivalent),  whichever  is  first. 

A-92-82.   Determine,  based  on  the  results  of  the  inspections 
requested  in  Safety  Recommendation  A-92-81,  if  the  hob  arms  on 
Hartzell  model  HC-B4  propeller  hubs  with  3,000  hours  or  more 
should  be  inspected  at  periodic  intervals.   If  such  inspections 
are  warranted,  issue  an  airworthiness  directive,  as 
appropriate,  requiring  periodic  inspections. 
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A-92-B3 .   Determine  if  Hartzell  model  HC-S3  and  -B5  propeller 
hubs,  based  on  similarity  of  design  and  fabrication  processes 
with  the  HC-B4  propeller  hub,  should  be  inspected  for  cracking 
in  the  hub  arms.   If  such  inspections  are  warranted,  issue  an 
airworthiness  directive,  as  appropriate,  requiring  periodic 
inspections. 

fftft  (;;omjiient.   The  Federal  Aviation  Administration  (FAA)  agrees 
with  the  intent  of  these  safety  recominendations  but  does  not 
believe  that  airworthiness  directive  action  is  required.   The 
FAA  completed  its  review  of  the  service  history  of  the  Hartzell 
Propeller  steel  hub  designs.   To  date,  the  one  failure 
described  by  the  Safety  Board  is  the  only  known  failure  of  a 
Hartzell  steel  hub  design.   The  FAA  and  Hartzell  Propeller  have 
independently  reviewed  their  own  service  difficulty  records  to 
determine  if  cracks  in  the  hub  had  been  found  during  magnetic 
particle  inspections.   No  reports  of  cracks  in  this  area  had 
been  found. 

The  Safety  Board  indicates  that  over  28,  COO  HC-B3  and  HC-B5 
steel  hub  propellers  are  in  service.   These  propeller  designs 
have  accxuuulated  millions  of  safe  flight  hours.   The 
Hartzell  HC-B4  design  has  also  accumulated  a  significant 
service  history  with  one  reported  failure  of  the  steel  hub  arm. 
Hartzell  Propeller  has  conducted  an  extensive  analysis  on  the 
HC-B4  hub  design  as  installed  on  the  Mitsubishi  MU-2B-60  to  try 
to  determine  the  cause  of  the  failure.   A  finite  element 
modeling  of  this  area  has  been  accomplished  and  Hartzell 
Propeller  has  indicated  to  the  FAA  that  stress  levels  in  this 
area  are  acceptable  even  with  varying  decrees  of  interference 
fit  between  the  pilot  bore  and  the  pilot  tube.   No 
metallurgical  discrepancies  were  found  in  the  hub  material. 
Hartzell  Propeller  is  continuing  its  investigation  and  will 
provide  the  FAA  with  its  findings. 

The  safety  Board  recommends  that  all  steel  hub  propellers  be 
inspected  at  the  3,000-hour  service  interval  or  at  the  next 
annual  inspection,  whichever  occurs  first.   Hartzell  Propeller 
procedures  already  require  a  magnetic  particle  inspection  on 
steel  hub  designs  when  the  propeller  is  overhauled.   The 
manufacturer's  recommended  interval  is  3,000  hours 
time-in-service  per  Hartzell  Service  Letter  61R.   Based  on  the 
service  history  and  the  fact  that  current  procedures  require 
inspection  at  3,000-hour  service  intervals,  the  FAA  does  not 
believe  that  an  airworthiness  directive  is  necessary  at  this 
time.   The  FAA  will  continue  to  monitor  the  service  history  of 
these  hub  designs. 
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I  will  Keep  the  Board  apprised  o£  the  FAA  •  s  progress  on  these 
gafety  recommendations. 

Sincerely, 


i^'^C.  Richards 
Administrator 
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National  Transportation  Safety  Board 

Wetnington.  O.C.  20S94 
<^i;^  J"uary  6.   1993  ^ 

OMice  ot  ih«  Cuainnan  ^ 


\HZoioyo^\  ^ 


o 


Honorable  Thomas  C.  Richards  ^p  ,-,  q  -j r-  U •  C'  r  I'V^ 

Administrator  A/^^7^-<f'^  i- /  G 

Federal  Aviation  Administration 
Washington,  O.C.  20591 

Dear  Mr.  Richards: 

Th2nk  you  for  your  letter  dated  Cctoher  26,  19S2,  responding  to  Safety 
Recommendations  A-92-81  through  -83.  These  recommendations  resulted  from 
the  Board's  investigation  of  an  accident  involving  a  Mitsubishi  MU-2B-60 
airplane  that  sustained  damage  when  one  of  the  four  Hartzell  propeller  blades 
on  the  right  engine  separated  in  flight  near  Utica,  New  York,  on 
September  27,  1991. 

The  Safety  Board  found  that  loss  of  the  propeller  blade  was  the  result 
of  fatigue  cracking  that  initiated  from  the  inside  diameter  surface  of  one  of 
the  arms  of  the  HC-B4  Hartzell  propeller  hub.  Safety  Recommendation  A-92-81 
asked  the  FAA  to  develop,  with  Hartzell 's  assistance,  an  inspection  method 
capable  of  detecting  hub  arm  cracks  and  to  issue  an  airworthiness  directive 
(AD)  requiring  that  HC-B4  hubs  with  over  3,000  hours  be  inspected.  Safety 
Recomnendation  A-92-82  asked  the  FAA  to  mandate  repeated  inspections  of  the 
affected  hubs,  if  so  warranted  by  the  resU|lts  of  the  initial  inspections. 
Safety  Recommendation  A-92-83  asked  the  FAAito  determine  if  other  similarly 
designed  Hartzell  propeller  hubs  should  also  pe  inspected  for  cracking. 

The  Safety  Board  notes  that  the  FAA  is  reviewing  the  service  history  of 
the  Hartzell  propeller  hubs  to  determine  the  toagnilude  of  the  problem. 
Regardless  of  whether  the  service  history  of  the  HC-B4  hubs  contains  other 
examples  of  cracking  or  fractures  similar  to  the  Utica  accident,  the  Safety 
Board  believes  that  a  once-through-the-fleet  inspection  of  the  subject  hubs 
is  necessary,  as  requested  in  Safety  Recorartndation  A-92-81.   Because  your 
letter  does  not  indicate  that  the  FAA  has  taken  any  steps  toward  this 
action,  the  Board  has  classified  Safety  Recoimendation  A-92-81  'Open--*^ 
^Unacceptable  Response."     Also,   because   implementation  of  Safety 
Recomnendation   A-92-82   must   be   preceded   by   a  once-through-the-fleet 
inspection  of  the  HC-B4  hubs,  this  recoramendation  is  also  classified  *Open-- 
Unacceptable  Response.* 

The  Safety  Board  believes  that  a  review  of  the  design  and  fabrication 
process  similarities  between  the  HC-B4  and  other  Hartzell  propeller  hub 
models  is  necessary,  as  requested  in  Safety  Reconnendation  A-92-83,  to 
determine  if  other  Hartzell  propeller  hub  models  should  also  be  inspected. 
Because  your  letter  does  not  adequately  address  this  issue,  the  Board  has 
classified  Safety  Recomroendatlon  A-92-83  'Open- -Unacceptable  Response.* 


69 


The    Safety    Board    urges    the    FAA    to   reconsider    the    actions   planned    in 
response  to  Safety  Recorrenendations  A-92-81  through   -83. 

Sincerely, 


'Xarl  W.   Vogt' 
Chairman 


cc:     Hr.   Donald  R.  Trilling 
Director 
Office  of  Transportation  Regulatory  Affairs 
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From:   BDy»o»  Pr«Ui«r/Tla  8«ytJi,   ACS-140C  Qt^\t    ov\jofe 

ACT!  OH  I   Il»»pon««  To  ITSB  Safaty 
Rftcoasmandation  X-9J-81  tixro\mh  -S3. 


TO:   Kr.   Jay  P&rde*,   AVZ-lOl/Kr.   Xartia  BarVmnn,   XRZ-110 
FROM;    ACS-140C 

The  National  TransportatioD  Safety  BoArd   rBooooiended  that  th«  ?A& 
develop  a  nondestructlva  inspactlcoi  taohnlqvia  for  dstaotlAg 
cracks   in  the  pilot  tube  bore  on  Bartzell    HC-&4   eteel  hub  design 
Bodel  propellere.      In  addition,    inspect  ^^eee  eteel  hub  daaigns 
&nd  determine   if  thase  inapections  varrartt.  the  iseu&nce  of  an 
XirworthLneaa  Directive  (XD)   requiring  p*r iodic  inapectiona.     Tlia 
KTSB  also  requested  the  TAX  consider  axp&ndiAg  thia   inspeotloD  to 
Eartzoll  HC-B3    (3  vay)    and  HC-B5    (i^way)    propeller  nodela. 

The  TMi  baa  revieved  this  request  with  Hft retell  propeller  and  a 
review  of  the  oervice  difficulty  history   on  Hartsell  steel  hub 
deBiqns  vaa  aoconpliabed.     To  date,    tbA   failure  desoribed  in  the 
KTSB  racoanandatioa   ia  the  orJ.y  Icnovn  faJ.lure  of  a  Hartiell   steel 
hub  deaiqn*      There  are  over  39,000  steel    propeller  hub 
configurations   in  service  that  have  had   a   satiefactory  service 
history  vith  no  recorded  failures  of  thi»  type  prior  to  the  Gtlca 
incident. 

This  failure  vaa   felt  to  be  an  isolatBd   incident.      During  noraal 
operation    (Forvard  Thrust) ,   bending  loaia    result  in  ^nJlv^mlTll 
tension  in  the  aft  leading  edge  quadrant    of  the  hub  ar«.     During 
reverBS  thrust,    the  naxlava  taxvslon  vould  be   in  the   forvard 
leading  quadrant.      Hovaver,    the  fatigue    initiation  vas  not 
located   in  either  of   thest  quadrants,    bu^  vas,    instead,    found  in 
the   forvard  trailing  edge  quadrant  of  th^  hub  ara. 

The  ?xx  and  Hartiell  Propeller  investigated  the  STSB'e  request  to 
develop  an   inspection  procedure  that  ooMld  be  accoBpliahad  on  th« 
propeller  hub  vithout  rcaovlng  the  propeller  fron  the  aircraft. 
This  va»  deteralned  not  to  be  practical.      It  vas  also  deteralnsd 
that  the  only  reliable  aethod  to  inapecrt   the  areas   in  question 
could  only  be  accompliBhed  by  disassembling  the  propeller.     X 
coat  analysis  vas  conducted  to  detarmina   the  ixpaot  of  this  type 
of  inspection  on  the   flying  public.   The   Kanufactuxer  and  the  VAX 
concluded  that   it  would  cost  over  15,000,000  dollars  to 
accomplish  this  one-tiae  inspection.     Given  the  unique  and 
isolated   failure  and  the  excellent  service  history  ot  these  hubs, 
the  PXX  determined  that  this  request  vae   not  justified  at  the  ?AA 
initial  response  to  the  KTSB. 


•  l<«-t.'- 
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Tb*  eaus*  of  th«  failur*  has  not  b««B  datftxmiiMd  although 
oorrotion  and  kinor  Bacbin*  aarlcs  ««r«  fcTund  in  th«  adjaoaat 
areas  near  tha  failur*  location.     Zha  vix   aad  Eartaall 
irulep«nd«ntly  ravieved  their  ovn  aezvica   difficulty  records  to 
detemino  if  cracJca  have  b«an  foiind  durisg  n&gnatla  particla/Xoa 
Deotruotiva  Inapactiona    (KDI)Ai»«Al  inapictiona  of  thasa  hubs 
during  overhaul/aalntajianca. 

Ho  reports  of  cracks  in  ths  araa  of  concern  had  bsan  found. 

•tiit  NTSB  racoomandation  Indicated  that  over  28,000  HC-B3  and 
EC-B5  Bteel  hub  propallera  ^i*  in  sarvice.      Thaaa  propeller 
design!  bavs  accumulated  nilliona  of  aafa    flight  hours.      Tha 
Hartzsll  HC-M  design  has  also  aocunulated  a  significant  aervloa 
history  vith  ona  reported  failure  of  a  a^eel  hub  ar»   (Dntll  Tha 
Latest  yallura,   Dubuque) . 

Hartiell  Propeller  has   conducted  an  eYtervalve  analyais   on  the  HC- 
B4  hub  design  to  try  to  datar»±na  tha  cauae  for  tha   failure  oa 
this  propeller  bub  design  as  installBd  ca  tha  Hitsubiahi  KD-2B-60 
airpl^"**      A  finite  eleaant  sodaling  of   t^ia  area  has  been 
acconplished  and  the  FXX  vas  briefed  by  Rartiell  propellt^  that 
the  stress  levels   in  this  araaa   are  aoceptable  even  with  varying 
degrees  of  interference  fit  between  tha   pilot  bore  and  tha  pilot 
tube.     No  Betallurglcal  discrepanoiea  vera   found   in  the  hub 
aaterial. 

The  KTSB  recomaands  that  all  steel  hub  propellers  be  inspected  at 
the  3,000  hour  Barvtoe    interval  or  at  the  next  annual   inspection 
vfcichevar  occurs   first.      Eartiall  proced-area  already  re<ruira  a 
nagr^tic  particla/TTOI    inspection  on  steel  hub  deaigrva  vhen  tha 
"^  propeller  is  overhauled.     The  manufacturers  reoosmended  interval 
1»  3,000  hours  tlaa-ln-sarvlce  par  Eartiall  Barvice  Latter  61JI. 

Based  on  this  and  tha  axoellent  service   history  of  this  design 
the  FAA  did  not  feel   that  an  XD  vas  apprxjprtata  to  addrasa  this 
issue.     The  ?AA  continued  to  monitor  the   service  history  of  thes* 
bub  designs. 

Eartiell  Propeller  vas/ls  continuing  their  investigation  and  vlll 
provide  their  final  rBcoxxendatlons  to  tha  FAX.     Tha  FAX  vas 
finalising  tha  additional  data  that  vas    collected  as  a  result  of 
ths  NTSB's  response  back  to  us  in  January ,   l$93. 

This  vas  an  interia  responsa,   tha  7XA*a    final  response  vill  be 
nade  cnca  Bartzell   Propaller  and  tha  FXJk    finalises   it^a 
investigation.     *fe  are  no*  in  tha  process  of  finallBlng  ths 
necessary  data  to   issue  a  telegraphic  XB. 

For  further  information,  please  contact  Kr.  Tl»     Sayth  st   (313) 
694-7130.  -        /)x 
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©  ^  Memorandum 


USDepcrlmert 
oJ  Trarsporicrtcn 

AdminisTrtition 


ACTION:      NTSB  Safety  Recommendations 
Si*i»ci      A-92-81    through   -83  Daie.      j^   25  [993 


I  B»5iy  to 

From      Manager,    Recommendation   ind   Quality  Ann.o!. 

Assurance   Division,    AAI-200 


To      Manager,    Engine    and  Propeller   Director-ate,   ANE-100 

Attached   for  your    information    is    a   copy   of  an  NTSB  letter 
dated  January   6,    1993,    indicating    the    following  official 
action   by   the      Board: 

A-92-81  -  Open  Dnacceptable  Response 
A-92-82  -  Open  Unacceptable  Response 
A-92-83   -   Open  Dnacceptat)le   Response 


This    letter   crossed    in   the   mail    with    t±ie    FAA's    letter   dated 
January   4,    1993.      The   Board   is   responding  to  FAA's   letter 
dated   October   26,    1992,    and  the   classification   reflects 
this. 

You   indicated    in  your   last   status   rep<jrt   that  you  would 
respond   again   by   Februajry    26,    1993.       As   a   result,    we  ar« 
showing   February   26,    1993,    as   a   due   dateiin  our  tracking 
records.      Please  provide   this  office    with  a  status  by  that 
date. 


'Frank   Del   Gandio 
Attachment 
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National  Transportation  Safety  ^ard 

Oflta  of  t^•  Ct>alimtn  ^  < 


Mr.  Joseph  H.  0«1  Balzo 
Acting  Adalnlstntor 
Fcsleral  Avlition  Mmloistratlon 
Mishington,  D.C.     E0591 

Dear  Mr.  Del  Balzo: 

Thank  ywj  for  the  Federal  Aviation  Mmlnlstratlon  (FAA)  letter  dated 
January  4,  1993,  further  respondlpg  t«  Safety  Reowjendatloos  A-92-81 
tirough  -83.  These  r««s»endatiofls  resulted  froa  the  Rational  Transportation 
Safety  Board's  Investigation  of  an  accident  Involving  «  Mitsubishi  KU-2B-€0 
airplane  that  sustained  darwge  wiien  one  of  the  four  blades  of  the  Hartzell 
HC-B4  propeller  on  the  right  engine  separated  fro«  the  propeller  vhile  In 
flight  near  Utica,  New  York,  on  Septcaber  27,  1991. 

The  Safety  Board  dstermined  that  the  propeller  blade  separated  froa  the 
propeller  because  of  fatigue  cracking  that  loltjated  froa  the  Inside  diaaater 
surface  of  one  of  the  arms  of  the  propeller  bub.  Safety  Recoooendatlon 
A-92-SI  «ked  the  FAA  to  develop,  with  Hartzell' s  assistance,  an  laspectloa 
■ethod  capable  of  detecting  hub  am  cracks  aod  to  Itsue  an  alnrorthincss 
directive  (AD)  re<jo1rlDg  that  HC-B4  hubs  vlth  over  3,000  hours  be  inspected. 
Safety  Recoioendatlon  A-g2-82  asked  thi  FAA  to  eandate  repeated  Inspectlo&s 
of  the  affected  hubs,  if  so  warranted  by  the  results  of  the  Initial 
Inspections.  Safety  R^ccxoendation  A-9Z-83  asked  the  FAA  to  deterttine  If 
other  sinllarly  designed  Hartzell  propeller  hubs  should  also  b«  Inspected  for 
cracking. 

Your  letter  indicates  that  propeller  hubs  ased  oa  the  Hartzell  HC-B3, 
HC-B4,  and  HC-BS  propellers  have  acacnlated  a  large  aaoant  of  service  t1»e 
with  only  one  reported  failure  of  a  hub  ana.  Hartzell  procedures  reottjend  a 
Btagfletlc  particle  Inspecticm  each  tine  the  hob  Is  overhauled  (every  3,000 
hours).  Tour  letter  Indicates  that  an  ainwrthincss  directive  1$  not 
nocsssary,  based  on  the  senrlce  history  aod  the  presence  of  the  «gnet1c 
particle  Inspection  in  the  overhaul  procedurvs. 

The  area  fron  which  the  cracking  Initiated  on  the  propellsr  hub  froa  the 
Utica,  Hen  York,  incident  was  the  inside  diaseter  surface  of  the  hob  ar«,  at 
a  location  approximately  corresponding  to  the  end  of  the  pilot  tube.  This 
area  contained  scratches  that  were  probably  Introduced  during  the  €>r1gina1 
■anufacturing  of  the  hub,  vtd  it  1$  possible  that  other  hubs  have  slrllar 
scratches  that  coold  cause  crack  initiation.  A  representative  of  Hartzell 
Indicated  to  the  Safety  Board  that  sagsetic  particle  Inspections  of  the  hubs 
In  question  are  noraally  perforaed  without  reaoval  of  the  pilot  tubes  froa 
the  hub  arvs.      Because  the  pilot  tubes  are  assenbled  to  the  hub  with  an 
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interference  fit,  d1s«sje*ly  of  a  tube  1$  difficult  «nd  can  dmg«  Uw 
surface  of  tie  hub  ara  hole.  Therefore,  a  pilot  tube  would  be  rtnoved 
during  overtiMl  onljr  If  It  vas  dunged  or  worn. 

Without  the  r«aoval  of  the  pilot  tube,  a  cr»ck  that  initiates  at  the 
inside  diascter  of  the  hub  ara  rill  not  be  detectable  by  ngnetic  particle 
Inspection  until  it  paietrates  or  nearly  penetrates  the  outer  surfaca  of  the 
hob  an.  The  Safety  Board  believes  that  a  crack  of  thlj  jIm  would 
propagite  to  failure  in  tuch  leis  than  3,000  hottn  of  operation.  Therefore 
•agriotlc  particle  Inspection  pcrforood  during  overhaul  with  the  pilot  tubes 
in  place  1$  an  inappropriate  eethod  for  detecting  cracJu  of  this  type.  The 
Safety  Board  still  believer  that  an  appropriate  Inspection  •cthod,  such  as 
ultrasonic  inspection,  ne«ls  to  be  developed  and  a;ipl1ed  to  the  hubs  of  the 
HC-W  propeller. 

"^  Separatiofl  of  a  blade  froa  a  Hartjell  KM  propeller  on  another 
airplane  could  resolt  in  a  catastrophic  accident.  The  Safety  Board  notca 
that  the  FAA  1$  continuing  to  monitor  and  is  awalt1n9  the  outco«  of 
KarUelTi  continuing  investigation.  However,  th«  Board  is  concerned  that 
the  FAA  has  not  taken  action  in  the  Interia  to  ejcajrinc  the  possibility  of 
using  a  wre  appropriate  eethod  to  inspect  the  hub  anas.  Further,  the  Board 
is  cofvcenwa  that  the  FM  sees  no  need  to  review  the  design  and  fabrication 
process  of  Other  KarUell  propeller  hub  sodels  to  detersine  if  slillaritles 
in  dcslgo  Blsht  Indlcat*  the  need  for  inspection  of  these  other  hub  *)del$ 
Because  of  these  coocenu  and  because  the  Safety  Board  <5o«s  not  believe  that 
the  FAA  has  addressed  these  recooraendations  In  sufficient  deUil,  we  have 
classifiad  Safety  RecooBendatlons  A-92-81,  -82.  and  -83  as 
•Open- -Unacceptable  Response.'  .         «       o*     as 

The  Board  looks  fonrard  to  receiving  a  report  on  the  findings  froa  the 
Hartzell  continuing  investigation  and  a  report  oo  the  FAA'j  own  analysis  of 
the  siUatlofl  as  the  oonitiiring  continues.  While  the  Hartzell  Investioatioa 
prooresses  the  Boanl  encourages  the  FAA  to  develop  an  1rsp*ction  .ethor that 
coflld  efficiently  detect  the  type  of  flaw  that  caused  this  accident  without 
re»3val  of  the  pilot  tubes  froo  the  hub  ams. 


Sincerely, 


cSrl  W.  Vogr 


Chalraan 


cc:    Mr.  Donald  R.  Trilling 
Director 
Office  of  Transportation  Regulatory  Affairs 
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Draft  Raiponaa     MTSB  Saf*ty  RaooaanaTVlntlona  &-9a-tl  throaght  -43. 

fOi  Mr.  Xartla  BucTnun,   JLHI-110 

ppfilit   Tia  Smyth,    JuCS-I40C 

D«ar  Marty: 

V«  &av«  reviewed  th«  National  Transportation  Bafaty  Boarda  lattar 
dated  January  (,    1993  and  offer  the  following  for  your 
conaideratloni 

Safety  tteconmendationa  A-92-81  asd  A-9a-Ot 

Tba  FAX  baa  initiated  a  further  operational  aarvio*  r«viev  of 
Bartzell  "atael  hub"  design  propellers,    (e.g.  BC-B3,  EC-B4  ajid 
HC-B5  Bodels)    to  detarodne  if  the  incident  that  ooourred  vlth  a 
jtitflubiahi  )Cn-2B-60  airplane  with  Eart«ell   HC-B4   r«qui_rea  a   flaat 
vide,   ona-tina   inapectlon  of  all  HC-B4  sodal  propellera.     The  fAA 
«jciorigJL^Qrin^_a_  one-tltta  inapeption  prograa  for  all  Bartiell 
ii^taarTub*~pr^allar  deaigna  based  on  tha  reaulta  of  this 
oi>erational  aarvioa  raviev  and  this  ona  inoidant.     Tha  Inapaotion 
interval  la  yet  to  be  deten&ined. 

Safety  ItacoszAndation  JL-9a-B2t 

•The  FAX  doea  not  have  any  field  aarvice  difficulty  data  to 
aupport  a  rapatitive  inspection  progr&a  for  these  propellers. 
The  3,000  hour  interval  cited  by  the  NTSB  ccrraapcnda  to  tha 
aajjufacturara  Category   II  recaniendad  overhaul  interval  of  3000 
lioara  tiaa-in-BarvIca  or  60  calender  aontha,   vhichever  occurs 
first,   accept  for  aTrictiltural  aircraft  vhich  is  li&itad  to  36 
calendar  Bonths. 

Thia  criteria  ia  defined  in  Bartxell  Sarvica  Lettar  6111,  dated 
February  28,   1993.     k  algnif leant  percentage  of  theaa  propallara 
are  installed  on  aircraft  cparatad  under  FAR,   Part  139  and  az« 
overhauled  in  accordance  vith  tha  3,000  hour  or  60  calender  aonth 
criteria.     The  inapectlon  data  Tanarated  ••  a  result  of  thasa 
reTOlar  inspections  has  not  shown  any  dafecta  found  that 
prematurely  retire  these  "steal  bub"  designs.     Thars  has  been  ■ 
fev  isolated  cases  of  cracJcs  found  during  overhaul  but  not  in  tha 
location  found  as  described  in  tha  XD-2B-60  Incident. 

Safety  Reoaimendatlon  A-92-e3 

The  FAX  anavar  to  Safety  Reconmandation  X-92-B1  addrassaa  tha 
irrsB'B  itsua. 


Tl»  Sayth  Port-h*  brand  tax  trantmHmmynoTgTI  !««'>«««■»    } 
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Vt^O<G^^)     VjAjJ^^t^jAJ 


6«^ 


["'^r^S-^y^ 


ICT 


lv\^)  yyaryyu 


^\cfc'^^!H^ 


76 


HARTZELL  PBOPELUER  INC. 

On*  Prop»llot  P»«c« 

PtQU*.  Ohio  *&3iO-2C3'«  US.*. 


Facaunil*    Tr&snalCCal 


HARTZELL 


D«st loat ion 

PXX/MEW    ENGLAMD    REGION                   1       BORLIMGTON. 

1 

KX5S 

1        OaC*: 

1                2-XPR-93 

1 

KXJtTIN    BDCKMXM 

PAX    HuiBb-r: 
«17-270-2413 

S«ndar: 

ROGER  W.     STAUJWO- 

Pag*           of 

1                4 

1 

CE:      tlidc    Hub   Arm   Fiilure 
MU:E-C0;    P.cg    »    C-FFSS 

Sepc       :■■.     1991 
Frcptll-ir   tlodel 


Hdrt:ell    H:-EiTrJ-5:>L 


CD-SC-O) 


M.-irry 

1  t.«v«  atC'SCh-id  a  -^P/  ^J  hut  ph' co^ropV.  and  ir\  sKetch  sncwino  locaticn 
o*  hub  aini  tailur*.  TNe  tt»cCu.<i  pl^nc-  wjs  Ic  cited  about  0.0  inches 
outbo3rd  t  rom  th«  internal  and  o(  the  pi  1m  t-jc-i  hole  drilled  into  th* 
an:.  Exttrnally.  :t  is  About  0  7S  Xficl'.**  outb-rard  of  th*  central  hub 
barr*!  »nd  ab-sut  i.?  iticY.is  trott  tht  cutboard  *r.d.  Thii  location  also 
■  tiMT^iponds  clor^ly  to  th^i  intirt-ti  ind  cf  trie  pilot  tub*  Chat  is  "press 
iif    into   ch»   hub  ami. 

£iric«  li'feS.  Hartzell  has  n-ariuf  scr.ur-fd  Ahcut  j~.^JO  2-way,  4,;iC  •;-way, 
■ind  l.?-**?  ^■-'-'Ay  *t*el  turbiri*  H'ib*  Ithats  «£  of  last  year  at  this 
Citne).  ^<'  t'egan  this  st<«el  hul  tui'b:ri«  typ«  ~od«  1  back  in  19€3  but 
thci-r  r<cord5  are  not  readily  avail^bl*.  W*  airs  h.»ve  additional  numbers 
r>t  ri*^5"  c.cw*r*d  sttel  hubi  IPZ'i  unc".  ?ii  i(>>dtl  *  i  r,  r-.t^rvic  dating  back 
to  th*  *arli'  60't  This  n  th«  PIR3T  huV  <«rB.  i^-ilur*  of  this  typ*  that 
a-yif'e    h-;r*    cin    rfcniif.ber  Y<s.     \i*    ha>.*    h»d    - -b    arm    foilures    on    th* 

•c.ld*r*  platon  powtr^d  it**l  h  ibi  tj;  th*  Icc^stion  has  bt^n  at  thv 
retention  radius  ar»a  wh»r<  th»  *nd  c:  the  ►.-_&  arn.  tlar<r  out.  The 
r<t*ntisn  arta  is  mor*  highly  stiesseo  line-?  :  r.e  blade  ccr.tri{u9£l  load 
i!t  ronTenrrated   at    that    legation. 

Af  to  the  .-auie  ot  failur*,  w»  -ii  rf^r  hove  a  good  «nsw*r.  During  normal 
operation  (forward  thrust),  b*ndin<j  loads  reru't  in  maxiinuiii  tension  m 
the  aft  l-ri'iJf'';  edg^  quadrant  oi  f.he  hub  arti..  tAjring  rever?*  thrust, 
nh*  ui»;-:in«jtn  tension  would  be  in  th«  (ciward  leading  edge  quadrant. 
However,  the  fatigue  initiaticri  region  v.-as  r.c-c  located  in  either  of 
thet*  qviadrATits,  but  was,  inst».id.  (cund  m  tr.«  forward  trailing  edge' 
qxiadrant   of    th*  hub  arm. 

Central  ccrrosic-n  d*attg«  And  ccrrotion  p-iccm-g  w»r«  noted  on  various 
p.ortions  of  thA  inside  dianv«t«r  sui  face  including  ch«  *r«a  Crou  which 
the  fatigue  cracking  origin«t-*d.  but  SCM  «xaiiiirrat  ion  revealftd  no 
evidence  oi   corrosion  pics  ftC   Ch«    iridivid>jal    in^ciaticn  sights. 


Teieonoo*  S13  778  4200 


Te4«iu  4332032 
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Ftarty   BucVjnan 
Page   Tvio 

Tli<  insid*  diiai.*c^r  of  the  rurti**  --t  die  s«par&C9d  hub  aro<  coriCain«d 
•ilioYiC  scr3tc^l  nvarkf  char  wxttr.drd  Dv»r  ibout  one-halt  c£  ch«  hol«  wall 
c  1  rcutnr cienc*  and  from  the  tractur*  surtac*  to  a  position  rlightly 
inboard  ot  the  plan-e  ot  the  tiacfore  The  (atigu<  origin  ar«a  was 
loca'.ed  within  this  ar«a  of  *cri'.ch«i  Similar  scratch  niarlcf  were  found 
on   ih-*   thrii    r^maininvi   hot.  arn.  h>-l«    wbll    surface?. 

Given    the   abcve ,     the   IJTSI    c5nolu<i-id    that    tht    Isiiciht)    acratch   inarVs    were 
the   most    likely    (and   only    thina    li!t)    cause   of    th«    tiilure   and    that    it 
taili-d    in    this    p.3rticular    radial    or<i    du*    t3   the    slight    stress    increase 
cause-a   by   thi    ir.boird   end   of    th*   pile:    tub*. 

Whil«  w*  cjH  not  diaput-i  th«  al>cvt.  :^^  h*r  possibilities,  such  sr  on 
oversize  pi^^t  tube  (tv:c  pilot  t'jb-»»  ■oer*  replaced  at  the  last  overhaul 
aii<3  t:ie  accid-rnt  tub*  was  net  rei  . --■•«!  «d)  could  hiv*  bein  a  factor  in  the 
ZTrtzy.    init  lar  ion  . 


The  MTSB  would  like  a  on.? -time  :  n -.'^.i::' icn  of  all  hubs,  however,  we  hbve 
.10:  (iund  a  way  to  adequately  cl.*cl;  tor  hub  arm  cracks  by  any  external 
s.elhods  Th*  only  r^iliahle  m^th^d  ii  tc  reiiove  the  propeller,  pull  th* 
Pilot  tutfes.  and  do  on  ir.t^rnil  ♦.-.ar'.inat  ion  Since  the  pi  let  tubet  *r« 
press  fit  into  the  hub.  th.?ii  i.  r>ovsl  would  rcrap  out  avery  tube.  The 
cost  in  pilot  tuber  alone  vould  amount  tc  atc/ut  SIS ,  OCO .  COO  .  00  !  Giveri 
this  unique  failur*  and  the  «:'.c«  ll<r4;  service  history  of  there  hubs.  I 
•would  find  that  cost,  .ind  that's  far  frcr.i  th*  total  cost,  hard  te 
justify. 

f'coflrds. 
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H 

Marty: 

I  have  looked  through  the  hub  materia!  you  have  provided  me  and 
have  the  foiiowing  comments  and  obssrvations. 

Recommend  a  better  drawing  be  provided  of  the  hub. 

The  magnetic  particle  inspection  of  the  outer  surface  is  useless  for 
any  interior  initiated  cracking. 

If  corrosion  and  scratches  are  critical  defects  on  the  interior 
surface  past  the  internal  pilot  tube  end,  then  a  visual  borescope 
inspection  is  recommended.  The  3/8"  diameter  access  can  be 
managed  by  a  number  of  commercially  available  borescopes. 
This  would  require  removal  of  the  blade  clamp  and  blade  for 
access  to  the  open  end  of  the  pilot  tube. 

If  cracking  on  the  interior  surface  past  the  internal  pilot  tube  end 
is  considered  critical,  then  an  interior  eddy  current  inspection  is 
viable.  A  special  offset  eddy  current  probe  would  be  required  to 
perform  tho  inspection  and  these  are  easily  available 
commercially.  This  would  require  removal  of  the  blade  clamp  for 
access  to  the  open  end  of  the  pilot  tube. 

I  do  not  recommend  an  eddy  current  technique  from  the  outside 
surface  looking  for  cracking,  corrosion,  or  suriace  scratches 
any.vhere  on  the  interior. 

The  easiest  ultrasonic  inspect«cr.  procedure  for  the  hub  interior 
would  be  to  do  a  full  itnmersicr.  technique.  I  can't  recommend  this 
for  other  reasons  such  as  a  requirement  to  remove  from  service 
and  the  possible  hazard  from  corrosion. 
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It  may  be  possible  to  do  an  ultrasonic  inspection  from  the  exterior 
looking  for  cracks  in  the  vicinity  of  the  end  of  the  internal  pilot  tube 
on  the  interior  of  the  hub.  An  accurate  drawing  of  the  hub  in  the 
area  indicated  on  the  attached  is  necessary  to  more  adequately 
evaluate  the  possible  procedure.  Cylindrical  symmetry  in  the 
plane  indicated  would  also  be  required.  The  procedure  would  use 
a  transducer  mounted  in  a  special  shoe  at  an  appropriate  angle  to 
detect  reflections  from  the  side  of  a  surface  initiated  crack.  It 
would  require  removal  of  the  blade  clamp. 
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Butoj«at:     KitBublsM  MU-a  Occident 
CoTTKOt  IatoT»*tJLoa: 


f  ^he  hub* 


•  Crack  diflcovered  inside  of  the  hub'that  retal 

bla(S«. 

•  Hub  was  manufactured  in  \'il^ . 

■     Over  37,000  buba 'macuf  actrured  by  Earjcliell   in  Che  laec  30 
years.     These  are  loscalled  on  sevfral  models  of 
alrplaiics. 

•  '^Tbe  fscigue  crack 'is  in  Che 

accidenc  on  Che  Canadian  alxjyl/^ne  a  y«ar  ago,    but.  noc  at 

Cba  flane  locaClon.  /  P'tec^^/r^r-^  /^^^  /*/»,».-« 

•  The  fatigue  crac>:j  In  l»ch  accidepcs  are  in  one  of  the 
IcwesC  stressed  areas'^of   che  bub 'which  is  not   cha 
expected  site  for  fatigue   cracking  to  "©owf!*    This  could 
point  Co  accidsnru  repair  or  iaatallaclon  damage. 

•  This  pare  of  tfte  hub  is  noc,    Co  the  besc  of  our  fcnowledga 
ac  chle  Cima/ 1  nape c ted  during   tha  3000  hour  overhaul  as 
sooe  have  »aid.     we  will  confirm  that   infomacion. 

•  To  inapftcc  internally,    che  preea   flC    tube  end  of   the 
blade  Would  hav«  Co  be  reooved.      This  has  a  high 
poteocial  for  causiog  damage  to  the  bub. 

Ba/cselL  had  previously  advised  us  chat  they  do  noc 
~  ^leve  cha  hub  can  be  It^spected  on  tha  airplaae. 

Xctloiis  Underway: 

•  Aircraft  Certification   CAZS)    has  an  englnear  on  sijUr  to 
6btain  tha  latest  engineering  facts. 

•  Bartsell  has  been  advised  of  tha  high  priority  the  nui 
has  placed  on  daveloping  an  interim  inspection  tachniqaa 
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and  axe  themselv«g  giving  the  mattAr  the  highest  of 
prloritiei. 

Dr.  Al  Broz,    an  ?AA  world  renovned  epaclaliot  In  iwn- 
descrvcCive  inspection  techniques,    has  bean  worltlng  with 
MR  engineers   In  Beacon  for  several  weeXa  to  develop  an 
on- wing  Inspection   technique. 

This  action  is  a  result  of  our  coatlc-jed  assessment  of 
the  previous  accident. 

we  have  contacted  the  KTSB  this  morning  to  suggest  that 
ve  co(T£>ine  forces  with  then  to  develop,    also  with 
Hartjell,    an  appropriate  on-wlng  inspection  technique. 

AI&  engineers  and  tnanagera  have  been  aggressively 

responding  to  the  recent  information  on  the  propeller 
blade  through  moat  of  the   night  last   night. 

>    The  AIR  personnel  vill  be  present  during  the  tear  down  of 
the  propeller  bub  at  the  MTSB,    along   with  Hartxall 
engineers.     We  e3q>dct  this  to  occur  no  earlier  than  thli 
Saturday. 

•  MR  propeller~<xpert8,  ^^Q^  with  Dc^.    Bros,  ^Jfvfll  been 
workiog  foi^thji  last  ^ew  jreaXa  on  a  ■poflsl"  " 
ilrworthlneaa  Idirectlve  Cor  lsflpiectl<3v^f   tha  hu^,     Tha 
jgAciog  ^Itea  has  b^en  the  oev^lopcsent   of  a  reliable  MDI 
[tec^que. 

•  Sufficient  MR  resources  are  being  diverted  fron  other 
efforts  to  ccake  things  happen  as   soon  as  physically 
possible. 

•  FAA  h&f  contacted  the  BTSB  to  cooperate  in  any  followoa 
actions  tha  Board  may  racoonend. 


Tlsdng: 

•    we  expect  to  vltnees  tha  tear  down  of  the  bub  on  FtUf/^Y 
Saturday.  / 

1    f>  I   <    II  ■  III  my  ft 
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«e  expect  to  b«  able  to  develop  an  on-vlng  Inspection 
within  •  lev  days  and  will  than  have  to  field  test  it 
vhich  could  talce  another  couple  of  dayi. 

If   information  continues  to  point   for   the  need  for  an 
alrworthinesB  directive  to  mandate  an   inspection  «e  could 
be  prepared  to  issue  it  early  next  week. 
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._aFEDERAL  AVIATION  ADMINISTRATION  >^ 


FAC^iniLI   TRANSK&SlON 


TO.      /A^^<^    rl}'^  ATTDrricnj    (ksJj^l^ 


COKM.    KO. t 


rxxHo.     ■/(S}SLmiJQlL 


T%0H:   ^  p>iul<'  PBO«  HO.:    (V^Mll^l^ 

ROUTIKC   SY«OL:       Cj\}-^<^ 

TOTXli   ?XCBS    (CTO-DMIW      thli   p«8t)  :         -^ . 

I:    yWy^ 


DXTl  or  TSAHSMISSIOH: 


RBXAXKS/DeUIVUlY    INSTTIUCTIOM 


.   fe^    - 
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(This  Batttga   trtnialtt«4  by  XC1-115C   en  7tx  No. 
CoajD*rci«l    (na)    694-  7834) 
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Marty, 

1  have  looked  through  the  hub  material  you  have  provided  me  and 
have  the  following  comments  and  obsorvaUons. 

Recommend  a  better  drawing  be  provided  of  the  hub. 

The  magnetic  particle  inspection  of  the  outer  surface  is  useleaa  for 
any  Interior  Initiated  cracking. 

If  corrosion  and  scratches  are  critical  defe<^ls  on  the  Interior 
surface  past  the  Internal  pilot  tube  end,  then  a  visual  borescope 
Inspection  Is  recommended.  The  3/8"  diameter  access  can  ba 
managed  by  a  number  of  commercially  available  borescopee. 
This  would  require  removal  of  the  blade  clamp  and  blade  for 
access  to  the  open  end  of  the  pilot  tube. 

If  cracking  on  the  Interior  surface  past  the  Internal  pilot  tube  end 
Is  considered  critical,  then  an  Interior  eddy  current  inspection  Is 
viable.  A  special  offset  eddy  current  prot>e  would  be  required  to 
perform  the  Inspection  and  these  are  easUy  available 
commercially.  This  would  require  removal  of  the  blade  clamp  for 
access  to  the  open  end  of  the  pilot  tube. 

1  do  not  recommend  an  eddy  currant  technique  from  the  outsldo 
surface  looking  for  cracking,  corrosion,  or  surface  scratches 
anywhere  on  the  intarloc. 

The  easiest  ultrasonic  Inspection  procedure  for  the  hub  Interior 
would  be  to  do  a  full  Immersion  technique.  I  can't  recommend  this 
for  other  reasons  such  as  a  requirement  to  remove  from  service 
and  the  possible  hazard  from  corrosion. 
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It  may  be  potslble  to  do  an  ultrasonic  tnspoctJon  from  tho  exterior 
looking  for  cracks  In  the  vicinity  of  the  end  of  the  Internal  pilot  tube 
on  the  interior  of  the  hub.  An  accurate  drawing  of  the  hub  in  the 
area  Indicated  on  the  attached  is  necessary  to  more  adequately 
evaluate  tlie  possible  procedure.  Cylindrical  symmetry  In  the 
plane  Indicated  would  also  be  required.  The  procedure  would  use 
a  transducer  mounted  In  a  special  shoe  at  an  appropnate  angle  to 
detect  reflect'ons  from  the  side  of  a  surface  inhJated  crack.  It 
would  require  removal  of  the  blade  clamp. 


/^ed  L  Broz 
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X(^U-  j-^M'T'Z^l^O 


'Si: z.."!."! '  z'.s'.s" .j/'^.. 

..  _.  .....   -  Ux-C/3£^T    _        
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FEDERAL  AVIATION  ADMINISTRATION 


^ 


TOt 


BM^ti^ 


xrmrrioH 
com.  NO. 
rue  NO. 


hf^   t^iK/i^fi^ 


rxoMt 


R.    fd^rrn/A- 


JHOHIHO.:  3  11- (fH- 7/3 


ROUTINO   SYMBOL  I 


fi-U.-lHcc^ 


TOCXli  PJICS8    (  DianPUC     thl«  p»at)  :  ^ 

DXTl  or  TTLW48MIS8IOWI      1^,1^1'  'J^ 

iaOmKS/D81ilV»Y   IKSXIDCTIOH:      


fi£  :      /^/»t/^       rA/i,i/jl>C^ 


(Thit  i*«iag«   tr&ntBltt«d  by  XCI-llSC    on  ftx  Ho. 
CoKa»rclal    (Jiai    (94-  7»A) 
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^ 


Questions  (ron  Ton  KcSweeny  reqardlnq  Hartxcll  prop  Involved 
In  fatal  accl<3ent( Governor  of  S.  D.  ) 

\)  —  Ul   Need  to  know  the  reason  for  the  30C3  hour  laqnetlc 

particle  Inspection  (HPl)  called  out  In  Hartzcll's  aanuals. 
(Why  3000  hours?  >niy  MPl?) 

^^(1)  How  aany  repair  stations  are  there  that  can  do  prop 
,       repair? 

^(3)   Need  listing  of  all  applications  for  this  hub  (and 
similar  hubs). 


X 


(4)   Are  there  any  nanufacturlng  tlBllarltlcs  between  this 
Hub  and  the  one  Involved  in  the  Utlca  Incident?  (Did  they 
coive  froB  the  taec  production  lot  or  have  close  serial 
nuDbers,  or  anything  else  along  those  llr.es?) 

(i)      Is  there  any  historical  slnilarlty  :>«tween  the  two 
hubs?  (Have  slnilar  repairs  been  done,  slallar  blade 
replacements,  or  the  saee  repair  station  been  Involved?) 

NOTE:   I  passed  the  above  questions  on  to  Dick 
ettlnger  at  Hartzell  around  10:30  A.n. 
today.  t/2l/93. 

Later  requests  (roa  ANE(Jay  Pardee,  Jl»  Jones.  Marty  B.  and 
Al  Bros). 

)\^tfiP^  {I)     They  want  copies  of  typical  tanuals  (or  sections  of 
■anusls)  that  cover  the  Inspection  requi  resents  for  that 
hub.   Include  any  drawings,  pictures,  brcK:hures,  or  sketches 
n  that  Bay  help  tell  the  story.   USE  FAX^CROVERHlCHTJlAlU 

Jr^^     (J)  Coir.aents  passed  on  frot  Tony  Broderlck  and  Toai 
\fi\  McSweeney:   Alert  Karttell  that  U  the  KTSB  recoBff.ends 

grounding  of  props  with  >  X  hours  or  cycles,  we'll  probably 
have  to  accept  it.   It  Is  a  rough  political  clliate  with  new 
Secy  and  new  Adnlnlstrator.   HTl  should  try  to  have  • 
viable  Inspection  technique  read 

(3)  AMC  Al  Bros  wants  to  talk  directly  to  the  Htt  player 
working  on  the  Inspection. 
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/ 


—  (4)  narty  B.  tsked  it  hit  4/12 
pasted  on  to  HTZ.  I  told  hla  I 
it  earlier  but  that  I  had  faxed 


fax  (with  Al  Broi  Inio)  wa* 
didn't  know  if  you  had  taxed 
It  this  Borning. 
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Qu«Btion»  Freai  To»  XcSvieMUiy  ""regardfiy  IflErtieil  ii*rop«ll«r  ZnvolT*d 
In  KD2B-60  Xooldent,  Dubatxaai  lova. 

(1)  H»ed  to  Icnov  th«  raasoa  for  th«  3000  hour  aagnetle  partiel* 
inspection  (XPI)  called  out  in  B&rtji«ll*a  sarvlca  nanu&ls.  Vhy 
3,000  bourm  tla«-ia-««rvic«?  lOiy  MPI? 

Tbar*  la  no  spttalal  reason  for  tha  Bagnatio  partiol* 
inflpection  requtr«m«nt.   Hartiall  Prcfp«LllBx  conaldarm  tlxis 
inspection  procesi  alonq  vith  othax  visual  and  Von  Oeatructly* 
Inspection  tachniijae*  to  be  good  aa intaw> nr-V Injpect ion  pr»ctlc«a 
to  balp  Inaur*  continuad  airvorthlnaaa.  Tha  3,000  bour  tiaa-ixt- 
aervlca  Interval  for  inspactlon/overbaul  la  Hartxall  Propallar's 
recoaaonded  interval  baaad  on  operational  aervica  vear,  blada 
arosion,  corrosion  consideratlona  and  aa&l  datarioratlon. 

(3)  Bow  memy  rapair  stations  ara  thara  that  can  do  prop  r8x>&ir? 

Tbara  ara  approxiaataly  100  U.S.  Rafpalr  facilitias  and  44 
forslgn  Repair  faoilitiea. 

(3)  Heed  listing  of  all  applloatlona  for  thla  propallar  bub  (and 

slnilar  bubs) .        '     t^*^..,   ■«■  '  ' '- 

Hartttll  Propallar  baa  faxed  a  20  paga  natrix  on  all 
applioabla  aircraft  aodals  to  botb  tba  S&gina  and  Propallar 
Directorata  and  the  Cbicago  &C0. 

(4)  xra  tbair  any  s&nufacturing  aiallarities  between  tbla  bub 
and  the  ona  Involved  in  tba  tJtlca  Incident?  (Did  thay  ccaa  fr«« 
the  same  production  lot  or  bavo  cloaa  serial  nunbars,  or  anything 
else  along  those  llnaa?) 

Tba  prx^pellar  bubs  vera  produced  tvo  year*  apart.  The  Utloa 
Propeller  in  1977  and  the  Dub-jciue  propeller  In  1979.  BartjsaH 
Propeller  Is  developing  additional  detaila  on  tha  aamifacturing 
aspects  of  these  tvo  buba.  Tba  data  vill  ba  sada  available  u  va 
get  it. 

(5)   Zs  thera  any  historical  sl&llarity  betveen  the  tvo  bubs? 
(Bava  alAllar  repairs  baan  dona,  aimllar  blada  replaooBants,  of 
the  saaa  repair  station  bean  involved?) 

Tba  alAilarlty  at  tbla  tisa  appaara  to  ba  that  tbasa  bubs 
bava  failed  on  tba  **»*  <ifp*  *<tt*"»^  rcr^*''  ,   "■^T>q  *•^^  *»• 
anglnea  and  ara  botb  bava  approxlaataly  tb.a  aama  total  tlsa. 
Utloa  Incident  approximately  4400  boura  total  tlsa  "^jA  tba 
Dubuque  aooident  4300  boura.  Tba  calendax  tlsa  alnca  nev  is 
aiallar,  approxlmataly  14  yaara.  Va  ara  trying  to  collect 
additional  data  on  thaea  boba.  Va  vill  provlda  xora  data  aa  va 
get  It. 


72-575  0-93-4 
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(€)     Thay  vast  copioa  of  typical  aasnals    (or  •ectiooa  of  manu«ls) 
that  cover  tha  in«p«otJ.on  ro<;iulr«aents  f  ex  that  hub.      Zncltida 
draving«>   pictxxras,   broohurtta,    or  akatchaa  that  may  halp  tall  tha 
etory.    fOSX  fax  OS.  OVKRXinHT  MAIL) 

Bartsell  hai  tant  a  covpleta  data  packaga  to  th«  Knglna  aad 
Propallar  Dlractorata  on  4-ia-83. 

(7)        COrmantS    pasted    f>n-'ftrrc»_T/Tny.«T-.^A«^,.V^^    lyy^    ■ff„Ow>,.^| 

Alert  Barttall  that  if  HTSB  reccaaanda  grotuidiag  of  props  vith  >X 
houri  or  oyclea,  va'll  probably  tava  to  accept  it.     Try  to  gat 
Hartaall  to  davalop  a  vlabla  Inspection  tachaiqaa. 

Wa  have  dlocuBsed  thaaa  optlcoia  with  Hart«*ll  Propallar  and 
thay  undarstand  tha  situation.      They  ara  vorking  diligently  to 
develop  an  inapeotion/revork  pxroc«3ur«.   Eartiell  haa  stated  that 
the  only  aircraft  that  may  na^  to  b«  grounded  is  the  KUaB-60. 
ApproKiaataly  117   aircraft  axa  affacstad.      V»  ara  vorking  on  a 
draft  tBlagraphio  XD  to  isplamant  tha  final  actions  to  addreas 
tha  safety  Issaas. 

(8)  Al  Bro»,   J^l{2-BSfl  vants  to  talk  diractly  to  tha  Hartzell 
personnel  vorldng  on  tha  inapoctioa, 

Coapletad  4^23-93. 

(9)  Eov  does  these  propellers  Total  Ti&a  coapara  to  float 

leaders. 

These  ara  considered  average  tlae  propellers.     Kora  detailad  data 
vlll  be  lade  available,  aa  we  gat  it. 

(10)  will  a  conpleta   survey  of  the  Bob  bore  be  aada? 
Yesi  Bartzell  haa  ccanmittad  to  this.    (4-23-93) 

(11)  Can  we  justify  llaiting  possible  AD  action  to  1\i«t  tha 
)fU28-60. 

We  will  review  all  poeeible  servica  data  and  saXe  our 

recofisendations  shortly. 
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SOME  SPECULATIVE  RECOMMENDATIONS  AND  COMMENTS 
CONCERNING:  HUB  FAILURES  ON  MITSUBISHI  MU-2B-60 

1 .  Recommend  clarifying  the  discrepancy  between  data  provided 
by  telephone  from  Hartzell  on  April  22, 1993  concerning  stress 
levels  due  to  interference  fit  of  the  pilot  tube  to  the  hub  and 
information  provided  Jim  Wildey  on  April  23,  1992  (10,000 
psi/0.001"  interference  and  1,500  psi/0.001"). 

2.  Recommend  revisiting  the  calculations  provided  Jim  Wildey  on 
April  23, 1992  for  the  case  of  the  0.04"  under  minimum  mentioned 
in  Hartzell  Quality  Control  Report  HP91-017. 

3.  Recommend  clarifying  the  assembly  and  mating  of  the  pilot 
tube  to  the  hub.  This  includes  the  dimensional  tolerances  for  the 
mated  items  and  the  quality  assurance  techniques  and 
procedures  utilized  for  the  dimensional  tolerances. 

4.  Recommend  determining  if  localized  hand  grinding  is 
acceptable  for  dimensional  tolerances  on  the  mating  pieces  and 
the  quality  assurance  procedures  and  techniques  to  assure 
dimensional  tolerances  as  a  result  of  hand  grinding. 

5.  If  the  failure  initiating  cause  is  high  stress  levels  generated  by 
the  interference  mating  of  the  hub  to  the  pilot  tube  I  know  of  no 
way  to  nondestructively  determine  those  stress  levels  reliably  or  to 
determine  the  small  dimensional  mismatch  of  the  mating  pieces. 
That  is:  If  the  failure  was  caused  by  the  interference  fit  of  the  pilot 
tube  to  the  hub,  there  is  no  inspection  solution  to  the  issue. 


Alfred  L.  Broz 


q/;tiA>  ^H^^ 
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HARTZELL  PROPELLER  INC. 

On«  Pioo«ll«'  ^'t* 

PlQU*.  Ohio  453S6-2934  USA 


HARTZELL 


APR  27,    1993 


Mr.  Donald  P.  Hlchal 

Chicago  Xircrafc  Ccrcif icaclon  Oftic* 

Depaitmanc  o(  Transportation 

Federal  Aviation  Administration 

2300  East  Devon  Avenue 

Des  Plaines.  Illinois  60018 

SOBJtCT:  MU-2B-S0  Service  BoXlecin 
RiPERENCE:   HC-B4TN-5 ()L/LT10282B-5 . 3R 


CenClenen: 


We  are  enclosing  the  r«<rjested  Service  E-lletin  No.  A182,  applicaile 
to  the  MU-2B-$0  aircraft.  We  have  fellowed  your  guidelines  In 
constructing  this  Service  Bulletin  so  as  to  address  this  aircraft  in 
Che  most   expeditious  .Tianner. 

We  must  emphasize  that  so  far.  a  cause  ::r  the  (raccur*  !•  unknewn. 
Inforniation  gained  from  this  Service  E^lletin.  combined  with  the 
results  of  Hartsell.  FAA  and  NTSB  investigation*,  should  allcw  4 
more  accurate   and  appropriate   response   ir.    Che   future. 

We  have  applied  a  600  hour  reinspection  interval  for  this 
inspection.  We  believe  this  rei.-.spec  t  loe  interval  to  be  quite 
conservative  but   acceptable    for   the    initial   issuance  of  this  action. 

Please  note  also  that  we  have  not  discovered  a  method  of  NOT 
inspecting   the   propeller  on-wing. 


Yours  truly. 

Richard  L.   Eding«^ 

Vice  President,    Engineering 
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HARTZELL  PROPELLER  INC.  ■-•■■■.■■^m 

One  Pfopener  Plact  HART7PI   I 

Piqua.  Ohio  4S35&-2634  US  A  •  tr\ri  I  £.t.L.I. 

SET'"         ALERT  SERVICE  BULLETIN 


SERVICE  BULLETIN  A1 82  FAA  APPROVED  April  28.  1993 

C006:  B 

SUBJECT: 

Mandatory  Inspection  Requirement  for  Hub  Pilot  Tube  Bores 

EFFECTIVITY: 

HC-B4TN-5(D.G.J)ULT10282(N)(B.K)-5.3R*  propellers  installed  on  Mitsubishi  model 
MU-2B-60  aircraft 

•    The  parentheses  indicate  the  presence  or  absence  of  additional  letter(s)  which 
vary  the  basic  propeller  hub  and  propeller  biade  model  designation.  This  Bulletin 
still  applies  regardless  of  whether  these  letters  are  present  or  absent  on  the 
propeller  hub  and  blade  model  designation. 

NOTE:      The  condition  described  in  this  Bulletin  is  NOT  the  same  as  the  blade 
internal  bearing  bore  inspection  called  for  in  Service  Bulletin  170B  and 
Federal  Aviation  Administration  (FAA)  Airworthiness  Directive 
AD  93-01 -09. 

DISCUSSION: 

There  have  been  two  propeller  hub  arm  separations  involving  MU-2B-60  aircraft. 
Therefore,  effective  immediately: 

1 .  Four  blade  propeller  hubs  currently  installed  on,  or  to  be  installed  on,  MilsubisN 
MU-2B-60  aircraft  must  be  repetitively  inspected  in  accordance  with  this  Bulletin. 

2.  Four  blade  propeUer  hubs  removed  from  MU-2B-60  aircraft  may  not  be  installed  on 
any  other  airaaft  unless  an  Initial  Inspection  is  performed  in  accordance  with  this 
Bulletin. 

Inspection  requires  disassembly  of  the  propeller  and  inspection  of  the  internal  pilot  tube 
bores  of  the  hub.  This  Inspection  is  to  be  performed  only  at  the  Hartzell  Propeller 
Service  Center. 

(continued) 


Anri199  1QPa 
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COMPLIANCE: 


MU-2B-60  propeller  installations  must  be  repetitively  inspected  after  their  initial 
inspection.  The  basis  for  inspection  is  total  time  in  ser/ice  of  the  propeller  hub. 

NOTE:     A  previous  overhaul  DOES  NOT  constitute  compliance  with  this  Senoce 
Bulletin. 

i^nitial  Insoectior!: 

If  total  time  since  new  (TSN)  is  equal  to  or  greater  than  3000  hours  of  operation,  or 
\i  total  time  is  unknown,  compliance  is  required:  within  10  hours  of  operation  or  by 
June  30.  1993.  whichever  occurs  first 

If  total  time  since  new  (TSN)  is  less  than  3000  hours  of  operation,  compliance  is 
required:  upon  reaching  301 0  hours,  or  within  200  hours  of  operation,  or  by 
May  1,  1994.  whichever  occurs  first. 

Any  incident  of  blade  strike  (blades  bent  beyond  repair  limits)  after  the  effective 
date  of  this  Bulletin  requires  compliance  prior  to  furth.er  flighi  If  there  has  been 
any  history  of  previous  blade  strike  (blades  bent  teycnd  repair  limits)  compliance 
is  required  within  10  hours  of  operation  or  by  June  30.  1993.  whichever  occurs 
first. 

pon.Ptitivg  Insoeclion: 

After  initial  inspection  is  completed,  propeller  hubs  are  to  be  repetitively  inspected 
thereafter  at  intervals  not  to  exceed  600  hours  of  ope'ation  or  60  calendar 
months,  whichever  occurs  first. 

REQUIRED  ACTION: 

1     Remove  propeller  per  airframe  manufacturer's  maintenance  manual. 

2.  Disassemble  propeller  in  accordance  with  Hartzell  Service  Manual  118F  (or 
subsequent  revision).  Disassembly  to  remove  blades  from  the  hub  must  be 
perlormed  by  an  approved  propeller  repair  station. 

3.  Ship  hub  unit,  P/N  840-139  or  840-91.  to  the  Harlzeil  Service  Center  for 
inspection. 

NOTE:     TTie  840-139  Hub  Unit  consists  of:  one  (1)  03^5-2  Hub  Unit  with  four  (4) 
A1891 A  Pilot  Tubes  and  four  (4)  HP-1125-A81  Expansion  Plugs. 
The  840-91  Hub  Unit  consists  of:  one  (1)  D3405-1  Hub  Unit  with  four  (4) 
A1891 A  Pilot  Tubes  and  four  (4)  HP-1125-A81  Expansion  Plugs. 

4.  Hartzell  will  perform  pilot  tube  removal,  visual  and  magnetic  partide  ir^pection 
In  accordance  with  Hartzell  Service  Iristruction  195  MnstrudJon  for  Inspection  of 
MU-2B-60/840-1 39/840-91  Hub  Units*.  Hartzell  wiQ  install  new  pilot  tubes,  and 
reship  the  hub  unit  to  the  propeller  repair  station.  Hubs  already  in  operational 
service  which  pass  inspection  win  be  identified  at  end  of  the  hub  serial  number 

Aom28. 1993 
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HARTZEU  PROPELLER  INC. 


On*  Pfopeiltr  P^«c* 

Piqut.  Ohio  4S3S6-2634  USA 


HART2ELL 

Facsinvile  Transmittal  —  ^fc-fc- 


CoDpABy: 


rxA 


D««tln«tlon 

I   Addrattt 


Att«DCioa! 


Tla  Smyth 


Sacdar: 


Dick  Edlsgar 


PXX  Huobar: 
3ia-(94.7l34 


Subjact:      MU-2B-60  Vibration   Approval 


Iropatllr!''"  '"   ''*    "'''''"'  ''^"'^*'"   ^P^^^--*  *    <^— '«    '°'  th. 


prop* 


MU-JB-eO 


Secondly,  we  have  completed  our  'quick-look'  ac  the  relative  1  p  ^ 
the  MU-2B-60  aircraft  and  other,  which  are  con,  - 'er.d  tl  hi        T""'   '*' 
end  ot   the  population.   W.  have  .hown  thl!  Thr^^!  ^rirtri^.h^t.TL 
1-P  mcreent  spectrum  of  aircraf  (u«inr,  rK^.       ,  T  highest  of  th« 

cycle,  operation.   Plea.^n";;  ^^l^^l^^^:^ ^ ^   =-^"  '>>^»»» 
high  fatigue  stress  condition  for  the  hub  pilortu^  Zl.  '""'  ' 
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OUO-3  Hartrell  TC  ??UOL\  ^XJA^ 

NOV  6     19/7 

Tltiritlcn  'prry.-al:     rroceUer '%>iel  KC-3'i'3-:()L/l.T10?32-5.'51 

CO  -^iP.rsesri-.  ZT.rizji  :«.odcl  TH-Sil-lO  Lt  .MitjuVjJasi  )'.  ials  t3J-23-Vj 

Cblef,  r-ropilsi-,n  Sectioo,  ACt.-a.'4 

Coiifirriinr.  ->=•  talcjbmo  odrica  ->?  nrjrr'isr  U,  1777,  t!:s  oubloct  Inatallatlcrj 
tr^  eppr-rr^i  v-i."br;il;rail-/  La  ;•'.  V5  97  .ln=es  rrcrallor  d'.3.-=ctcr  -iltii 
crcci-iei  «ro^c3  ilit  n'^ci  tc  o>5  JTJ?  arsi  715  -dP. 

Til*  f=llcvl~;  roatrictt^  la  r>raired: 

'"Ccatlr^-vis  ETcur.i  orcntlia  pr^i'blt.od  betvc^u  ll'ij  and  7-:5  r.p.a. 
(72  t3  3%  ov  c=ci-3  r.p.=.)." 

Xtls  note  Ir  Kic  saj«  as  Is  rr^Tlrus  atprsvala  en  !y-23-25'.,  -2'\,  -35^, 

Orljlnal  slrnj-i  iy 
aMJT  L-  ClLLIC3 


Eartrall  Propallcr,  Isc. 
Atta:     R.V.  Crlins,  Prssidast 
AGL-211;  ::r-aU:2r-  a=:  11/7/77: 309 
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•PROPELLER.  INC. 


PIQUA.OHIO  45«se 


October  27,   1977 


Department   of  Transportation 
Federal  Aviatbn  Administration 
Grat  Lakes   Region 
2300  East  Devon  Avenue 
Des  Plaines,    IL       60018 

Attention:     Mr.    Keith  Anderson 
AGL   -    210 

Reference:     Vibration  Approval   of  HC-34TN-SC  )L/LT10282-5. 3R 
on  AiResearch  Engine  Model  TPE-331-10     on  the  Mit- 
subishi Aircraft  Models  W-:3-40/-60. 

Subject:         FAA  Form  8110-3,   dated  October   27,   1977. 

Gentlemen: 

Enclosed  herewith  please  find  a  copy  of  the  subject  data  for 
vibration  approval  of  the  above  referenced  installation.   Please 
advise  us  cf  your  concurrence  vith  the  above. 


Yours  truly, 

KARTIELL  PROPELLER,   INC. 


//  '/> 


R.  V.  Grimes 
President 


RYG/Vaf 

Enclosure:  1 

cc:  Mr.  W.  B.  Karlaaert 
Mr.  Gilbert  D.  Howe 
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HART2ELL  PROPELLER  INC. 

HARTZELL 

Pacslmile  Transnattal       (T^A^dl'l 


On»  P(Op«n«f  Pl»Ct 

p.quL  Ohio  «S35e-2e34  USA 


^E) 


D«ttlD«tlOB 


Coopaayi 


rxA 


I   2300  C.  DavoB.  Zh»»    PI«1b«*   I      lO-XTK-l) 
J I 


Att«Dtiont 


Tim  Snytb 


I  rxz  Huab«ri 
I  313-C94-7I34 

I 


Sandari 


Dick  Mingtr 


Pag*  1  e(  1 


In  response  to  your  request,  we  have  mad*  4  st  ^iy  ot  certain  other  aircraft  to 
see  how  blade  shank  bending  moment  compares  to  the  MU-2B-60.   Aircraft  wer« 
selected  by  hub  model  similarity  to  the  MU-2B-?0  aircraft.   Aircraft  studied 
are: 

Mitsubishi  MU-2B-40,  Beech  300B.  Beech  FrO,  Beech  X900C. 

Cornier  228-200,  CASA  C212 

We  have  examined  a  single  flight  condition  (majciniuiB  cruise)  to  try  to  judg« 
how  the  MU-2B-60  aircraft  aligns  with  the  rest  of  the  fleet.   This  siaple 
emalysis  ignores  the  host  of  flight  conditions  which  apply  to  the  aircraft  and 

is  therefore  inadequate  to  rank  these  aircraft 

Fatigue  tasting  has  not  identified  the  fracture  location  as  the  probable 
initiation  site.   eonse<?uently,  our  past  data  collection  methods  have  oot 
concentrated  on  this  location.   Therefore  a  Fir.ite  Element  Analysis  or  other 
technique  is  required  to  make  the  projection  to  the  failure  sit*. 

We  have  compared  the  projected  operational  vibratory  loads  at  the  fractur* 
site  to  vibratory  loads  tested  in  the  laboratory.   We  conclude  that  the 
projected  vibratory  loads  are  well  below  those  necessary  to  produce  a  fatlgu* 
failure. 

The  bottom  line  is  this: 

Laboratory  Catigu*  data  and  Finit*  Element  Analysis  do  not  explain  th* 
fractur*.   Th*  *videnc*  availabl*  to  us  indicat*s  that  th*  aircraft  we  hav* 
studied  op«rat*  in  a  saf*  stress  field. 


Ontil  th*  tundanental  cause  of  th*  fati^u*  fractures  on  two  KU-2B-60  aircraft 
is  determined,  focusing  on  th*  load  valu*  in  c'r.m  hub  ara  will  not  guarant**  a 
solution. 
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SERVICE  BULLETIN  A1 82  FAA  APPROVED  Apnl  28. 1 993 

CODE:  8 

SUBJECT: 

Mandatory  Inspection  Requirement  tor  Hub  Pilot  Tube  Bores 
EFFECTIVITY: 

HC-B4TN-5(D,G.J)U/LT1P282(N)(B.K)-5.3R»  propellers  installed  on  Mitsubishi  model 
MU-2B-60  aircraft 

•'  •'  •    The  parentheses  indicate  the  presence  or  absence  of  additional  letter{s)  which 
'■'    '  vary  the  basic  propeller  hub  and  propeller  blade  model  designation.  This  Bulletin 
still  applies  regardless  of  whether  these  lette  rs  are  present  or  absent  on  the 
propeller  hub  and  blade  model  designation. 

NOTE:      The  condition  described  in  this  Bulletin  is  NOT  the  same  as  the  blade 
interna]  bearing  bore  inspection  called  for  in  Sen/ce  Bulletin  1 708  and 
Federal  Aviation  Administration  (FAA)  Airworthiness  Directive 
AD  93-01 -09. 

DISCUSSION: 

There  have  been  two  propeller  hub  arm  separations  involving  MU-2B-60  aircraft. 
Therefore,  effective  immediately: 

1.  Four  blade  propeller  hubs  cunently  installed  oo,  or  to  be  installed  on,  Mitsubishi 
MU-28-60  aircraft  must  be  repetitively  inspected  in  accordance  with  this  Bulletin. 

2.  Four  blade  propeller  hubs  removed  from  MU-2B-60  aircrafl  may  not  be  installed  on 
any  other  aircraft  unless  an  Initial  Inspection  is  performed  in  accordance  with  this 
Bulletin. 

-  Inspection  requires  disassembly  of  the  propeller  and  inspection  of  the  internal  pilot  tut>e 
bores  of  the  hub.  This  ir^spedion  is  to  be  performed  only  at  the  Hartzell  Propeller 
■  Service  Center. 

(continued) 
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COMPLIANCE: 

MU-2B-60  propeller  installatior^s  must  be  repetitively  ir^peded  after  their  initial 
inspection.  The  basis  for  inspection  is  total  time  in  se'vice  of  the  propeller  hub. 

NOTE:     A  previous  overhaul  DOES  NOT  constitute  ccmpliance  with  this  Ser/ice 
Bulletin. 

Initial  Inspection: 

If  total  time  since  new  (TSN)  is  equal  to  or  greater  than  3000  hours  of  operation,  or 
if  total  time  is  unknown,  compliance  is  required:  v*ith.;n  10  hours  of  operation  or  by 
June  30.  1993,  whichever  occurs  first 

If  total  time  since  new  (TSN)  is  less  than  3000  hours  of  operation,  compliance  is 
required:  upon  reaching  3010  hours,  or  within  200  hours  of  operation,  or  by 
May  1, 1994.  whichever  occurs  first. 

Any  incident  of  blade  strike  (blades  bent  beyond  repair  limits)  after  the  effective 
date  of  this  Bulletin  requires  compliance  prior  to  furLher  flight  If  there  has  been 
any  history  of  previous  blade  strike  (blades  bent  beyond  repair  limits)  compliance 
is  required  within  10  hours  of  operation  or  by  June  30, 1993,  whichever  occurs 
first 

ppr.etitive  Inspection: 

After  initial  inspection  is  completed,  propeller  hubs  are  to  be  repetitively  inspected 
thereafter  at  intervals  not  to  exceed  600  hours  of  operation  or  60  calendar 
months,  whichever  occurs  first 

REQUIRED  ACTION: 

«.  Remove  propeller  per  airtame  manufacturer's  maintenance  manual. 

2.  Disassemble  propeller  in  accordance  with  Hartzel'.  Seo/ce  Manual  1 18F  (or 
subsequent  revision).  Disassembly  to  remove  blades  from  the  hub  must  be 
performed  by  an  approved  propeller  repair  station. 

3.  Ship  hub  unit,  P/N  840-1 39  or  840-91 ,  to  the  Hartzell  Service  Center  for 
Inspection. 

NOTE:     The  840-1 39  Hub  Unit  consists  of:  one  (1 )  D3405-2  Hub  Unit  with  four  (4) 
A1891A  Pilot  Tubes  and  four  (4)  HP-1125-Aai  Expansion  Plugs. 
The  840-91  Hub  Unit  consists  of:  one  (1)  O3405-1  Hub  Unit  with  four  (4) 
A1891A  Pilot  Tubes  and  four  (4)  HP-1125-A81  Expansion  Plugs. 

4.  Hartzell  will  perform  pilot  tube  removal,  visual  artd  magnefic  particle  inspection 
in  accordance  with  Hartzell  Service  Instruction  195  'Instrucdon  for  Inspection  of 
MU-2B-6Q/840-1 39/840-91  Hub  Ur^'ts*.  Hartzell  win  Instal  new  pilot  tubes,  and 
reship  the  hub  unit  to  the  propeller  repair  station.  Hubs  already  In  operational 
service  whidt  pass  Inspection  will  be  Identilied  at  end  of  the  hub  serial  number 

V 
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with  suffix  letter  'M'  followed  by  a  numtjer  (1 ,  2.  3...)  to  indicate  the  number  ol  : 
repetitive  inspections.  New  production  hubs  which  pass  inspection  will  be 
identified  at  the  end  of  the  serial  number  with  suffix  letter  'M'. 

5.  Reassemble  pr9peller  per  Manual  1 18F  (or  subsequent  revision). 

6.  Install  propeller  per  airframe  manufacturer's  maintenance  manual. 

7.  Make  logbook  entry  indicating  compliance  with  this  Bulletin. 

APPROVAL: 

This  Bulletin  has  been  coordinated  with,  and  approved  by,  the  manager  of  the  FAA 
Chicago  Aircraft  Certification  Office. 

FAA  approval  has  been  obtained  on  technical  data  in  this  publication  that  affects 
propeller  type  design. 
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TO:       Offica  of  Xvittioa  Systaa  Sf  rr.Ardi 
Okl&homa  City,   OXI&hotta 

XTTXi     )Unaq«r,  I&ginttriAg  •£  J   KAnnf ^during  Br&Ach, 
XVV-110 

£xer9«oc7  diitxiLutiod  by  prior^xy  l«tt«r  is  required. 

S«nd  to  all  U.S.   own«r*  «Jid  opecfttort  of  Kitiubishi 
XD-2B-60   Modal   aircraft  with  B^rtzall    8C-BAW-5  (D,G,  J)L 
."^odel   9rop«llcri   Icstallad. 

THla  priority  lattac  Xirvorthizata  DUactiTa   (XD)   la 
proaptad  by  tvo  reports  of  pxopaller    hnb  ani  asiafflbly. 
f«tigue   falluxet   acd  •uhaaquaot  prep^llar  blada  sapazatioo* 
froa  aircraft   la   fliqbt.      PraliAlQa.r-y   data  indicataa  that 
fati^aa   cracks  can  ori^inata  La  th«    ^ropellar  bub  ax9 
asawbly.      Tbis  condition,    if  not  c-=.r-ract«d,   caA  zaault  in 
fati^fua   cracka    in  prepallax  bob  am    assaabliaa  pro^raaaina 
to  failoxa,    reaulticq  Lo  dcpaxtura  cf   tba  bub  ars  and  blede, 
ejid  Bay   reaxalt   io   angina   separation    a^d  robsaquast  loss  of 
alrcrajft  control. 

Th»  Fadaral  Aviation  AdadAistr^tioa   (TXA)   bas  rsYievad 
and  appcovad  tha  tachnjcal  contaata    of  BAxtzall  Alart 
Sarvice  BolletlD   (ASB)  Me.   Al«2.  dat»d  Ipril  2t,   1993,   tbat 
describes   procadoraa   fox   zamoval  fz~z.M  sarvica,    i&spactiea, 
rtvorX,    aiid  raplacesaot  of  propeller    bob  asaaablies. 

Sinca   aa  tmaafa  condition  baa   b-aan  idantifiad  that  is 
liJcaly  to  oxist  or  da^alo^  on  othar    propallazs  of  thi»  saaa 
type  desigii,    tbls  AS  rr^uaraa  rcAC^-^^  troa  saxvica  of 
propeller   bub  asaasblita  ajui  replace:=ant  vitb  sarricaabla 
propallar   hub   assecbllas.     This  prt.=^ity  latter  AD  Is  «n 
iotaxia  action  until  aora  data  is  a-v-allabla  on  the  cause  of 
propaller  bob   ajut  aiiaably   failures. 

7urau>»nt   to  tha  authority  of  ti.e  faderil  iTiatioa  Act 
of   1958,    delegated  to  2a  by  tis  A<iBji-ii.»trator,   the  following 
priority   letter  AD  93-C9-04,    appUc-sLble  to  BAXtxell  Model 
aC-B4T^-S(D,0,J)t  ptopell.rs   installed  on  Kitsubiahi  Model 
Hi:-23-60   eircraft  is  itsued  asd  is    affactive  iaaediately 
opon  recaipt. 

93-09-04     lartxall  Tropallar  lAfl.i       SocJtet  lo.   93-A2»S-25. 

AppliceJ&ilityi     lartiell  ?rop*Uex  Inc. 
BC-&4Ta«}(O,G,J)L/LTl02t2(B,K)-5.3E    asd 
lC-Mn-5(D,e,J)L/LI103l2D(B,I)-9.3&  Tropallexs  Installed 
on  XitsQbishi  Xodel  KU-2B-60  Xizcxa.f^. 
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fOTIi  The  pAxeotb«a««  Indicate  th«  prt««Dc«  or  abacoea  of 
•  a  AdditioDsl  l«tt«r(tt)  vhieh  v&ry  th«  b«cie  propollor  hob 
«j\d  bl«d«  Aodol  dciignatioD.  Tbif  AXr''fortbln<s«  Dixocti,v« 
(XD)  •till  «pplia«  x»9ajrdl«t«  of  vb«tli«c  th«t«  l«tt«rs  «xo 
present  or  ahceat  oo  tbo  prepoller  bub  4Ad  blado  Bodol 
desigrxatioa. 

CospliaAce:     ?e^piixod  &•  iadicetad,  uAleea 
4ccoinplisned  piiTioualy. 

To  psevvat  fatigue  cr&cXf  ia  propeller  bob  cfs 
Bsceabliet  progrttaiLog  to  f^lore,    reaaltiao  la  depertuxe  of 
the  hob  4ra  «i)d  blade,    &ad  that  aey   ratolt  la  engiao 
sep&ratioo  end  tobseqpent:   leaf  of  aircraft  eoQtrol# 
eccoDpliab  the  folloviAg   la  eccordej^ce  vith  the  coapliaiica 
schedule  ea   Lodiceted: 


TlMZ-SIHCa-N2W    (TSU) 
rR   BOUXS   oil  THS  BmCTIVE 
HXTL   or  IBIS  AD  OR  JR0PEL1231 
BUB   X5S2>faUZS  TSAT   EJLTB, 

Tsn   greater  tbaa  or  e^al  to 
3000    boors  or  TSB  o^iJcDovn. 


TS2I  less   tbafi  3000  boort. 


COK?LIASCg    RgQDIMD 

witbia  tba   aext  10  booxs ' 
ti»e  ia  s«zviee   (TIS)    or 
rvo  calaodax  aontba  after 
t^e  effective  date  of 
tbis  Itfi,  vhicbevar  ocevira 
first,   a&d  thereafter  at 
lAtarrali   jiot  to  txcatd 
SOO  boors  TIS  or  60 
calaodax  poatbs  sine* 
last  iaapectioAf 
vhichave;  occurs  first. 

Prior  to  the  acCTOpnlation 
of  3010  bouts  TS1»   or 
vitbla  tb«  nejct  200  hours 
TIS  or  12  sooths  aftar 
the  effectlTS  data  of 
tbis  iL,  vbichoTer  ocoiars 
first,  aad  tbsrsaftar  at 
ifitarvals   oot  to  exceed 
too  hours  TIS  or  €0 
ealaodar  Booths  since 
last  isipeetioa* 
vhichavax  occurs  first* 
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Ra^4xdl««a  of  tSV, 

prop<llar  hub   4«i«&bli«t 
that  h«7«  exp«rlenc«d  k 
blade  rtriXt  prior 
to  tht  •Zi9<:txv  data  of 
this  Afi.     6*«   p«xag:aph   (c) 
of  this  AD  for  ti^« 
dafioitioo  of   4  bltdt 


Vithxa  th«  B«xt   10  beura 
IIS  or  tvo  c«l«odAr 
BOQtha  aitar  tba 
•  ff»c-U.Tc  data  of  thia 
.0,    «biehavar  occar* 
ILrat   and  thacaaftar 
ax    Lntarrali  not  to. 
ascaad  (00  boors 
7IS   or  60  calaadar 
scathf  tlAca  last 
lr*7«c^ioa,   vhiebavar 
occara   fixat. 


R«9u:dles*  of    tSH, 
propeller  hub   ataeabliaa 
that  axp«ri«Qca  a 
blade  atrlXt   after  tha 
effactive  data   of  thia 
AD.      Sae   paxaqraph    (c)    of 
this  AD  for  tha  dtfiaition  of 
a  blada  atxiXa. 


?rler  to   further  fli9ht. 
azd   thereelter  at 
i-^tcrr'ali   aot  to  exceed 
(00   hours  TIS  or  60 
calendar  mooths  aiocs 
last.   Laspectioor 
vM.chavar  occurs  first. 


(a)     Raiaova  ei'acted  prooeller  hub   asseablies  froa  tha 
aircraft  and  returo  to  Bartsell  Propeller  Inc.,   Oaa 
Propeller  Place,   Plqua,   OB  43358-2634    O.S.X.   for  lAapectioft 
jLDd  specified   ravorX  prooeduxaa,   Ia   accordajoca  vith  Barttell 
Alert  Service    Sulletia    (ASB)   So.   A183,    datad 
April  28,   1993.     Propeller  hubs  icscved  froa  Hittubisbl 
Model  MU-2B-60   aircraft  aay  not  ba  Lrstallad  on  aoy  other 
aircraft  iislssa   an  icapection  ia  per-foraed  iA  accordance 
with  Bartzell  ASB  Re.  A182.  dated  A^ril  28,    1993. 

(b)     Rai^still  affactad  propallar  bob  aaseablias  that 
havt  had  the  bub  ara  bores  irapectad   a^d  raworXad  aa 
aecassary,    pilot  tubaa   replaced,    axd   sjirJced  at  tha  aod  of 
the  hub  aerial  susber  vith  euifis  letter    'M'.    followed  bj  a 
auober   (1,2,3,    etc.)   to   indicate  tie    auj^bex  of  rapetltiTa 
i^^pectiosa  p*rlor3ed  is  accordAace  vltb   Bartxell  ASB  Be* 
X182>  ^\*d  April  28,   1993i  or  i&staJLI  nav  production  hdba 
which  hare  sat  a  ad  the  i&spectioa  acd   bava  been  aarkad  at  tht 
&nd  of  tha  hub  serial  Auober  vith  tJ::e    roffix  latter  *ll*. 

(c)  A  blade   atri3ce   is  defined    as    a  propeller  havia^ 
ajBy  blada(s)    that  has  been  beat  bvjecd  repeix  limits  ia 
aucordaace  vith  Sar-tsell  Serrice  LetXer   ilH,   dated  Pehraary 
2«,   1992. 

(d)  Tha   'calaadar  feoatb*  eospliaaca  tijM  etatad  la 
tbis  Ab  allow  the  perforsanca  ot  tba   required  actioo  prior 
to  tha  last  day  of  tha  aooth  ia  vhicb  cospVianca  ia 
xaquired. 
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BOTEt     ror  •x&09l«,  If  action  is  raqoir*^  2  caltadAX  ftoatht 
fxoB  April  21,   1993,  tht  tsquixvd  Actions  kx%  to  b« 
p«rforB«d  not  later  thaa  Jun«   30 «    1993. 

(•)     Xa  alttnttt  aatbod  of  ceepliAact  oz  adjuststant  of 
tha  compliance   tJLaa  that  pzcvidaa  ui   accaptahla  laval  of 
lafaty  may  ba  used  if  epprovad  by  the   Xa^t^ar,  CMct^O 

Aircraft  Certification  Offica.     The  z«<;uest  aboold  b« 
forwarded  thxougb  as  appcopriata  TVX  xilateaaoce  Inspector* 
wbo  Aay   add  cojuriAnti  and  tbao  taot   it   to  the  KaAa9ar# 
Chicago  AJLrcreft  Certification  Offica. 

SOTZ  1:      loformatioa  concerning  the   ejcistaaee  of  approved 
alttcaatiTe   &«thodt  of  ccn&pliance  vltb  this  AirwortBineas 
OirectiTe,    if   any/  &ay  be  obtained  froa  Chicago  Aircraft 
Certification  Office. 

VOTS  3 1     Although  Eiirtzall  Propeller   is  prsseotly  tht  only 
riA-apprared  repair  facility  authoriied  to  conduct  the 
xaquiraaeata   of   thii  AD,    other   facilities  say  ba  authoriied 
through  th9   alternative  aathod  of  co^pli£J>ce  procedure  in 
pajragraph    C*l    of  this  AO. 

(f)     Except  vben  propeller  hub   assaabliea  axperiesc*  a 
blade   8tri3ce   after  the  affectiTa  data  of  this  Kb,   apaclal 

flight  oermits  may  be  iasaed  la  accexrUxca  vitb  'AA  21.197 
and  21.199  to  bpar&ta  the  airplane  to  a  location  vhers  th« 
requireaaDta   of   this  AS  can  be   accocplished. 

(g)     Copies  of  the  applicable   sarnies  inforaation  SAy 
be  obtained   fzsa  lartsell  Propeller   Inc.,  Ont  Propeller 
Place,    Piqua,   08  4S356-2634.     This   Lniorsatioa  say  b« 
axamised  at  the   7Xk,  5av  Zsgland  Raoioa,  Office  of  th« 
Assistant  Chief  CcuBsel,    12  Sev  England  Ziscutive  Paxkr 
Burlington,    MX. 

(h)      Priority  letter  AD  9:-09-04,    Issued  April  28, 
1993,    becox«a   •£f»ctlva  upon   receipt. 

for  ^a^th«r  iofocxation  contact  i     TiJi  3ayth,  Aezospact 
Engiaaer,    Chisago  llrcrait  Certification  Office,   FAX,    Sffiall 
Airplane  Directorate,    2300  Baa^  Dar^n  ATtaaa,   Roca  232,    0«t 
Plaices,    IX  €0011;  talaphoce    (312)    (94-7130,   fax 
(312)    694-7834. 


no 


uxiiaftoD,   Hafl8«chu««ttt  oa 

irctt, 

M^iag  ru^A9«r,    Ia^Iq*  and  Prop«ll«r  Dixtctorata, 
JLLrcraft  Cartification  Sarvict. 


Ill 


STATC  OF  »OUTM  DAKOTA 


OFFICE  OF  ATTORNEY  GENERAL 

600  tAST  CAmOl 

n*rr«,  Sout^  Diloo  6TS01-M70 

Ption«(6C£)T73-ft216 

MARKW.  BARNETT  LAWRENCE  E.  LONG 

AtrOBNET  QtNERAL  CHIET  OEfVTY  ATTtWNET  OCNtRAL 

(BY  rJOC  (202)  225-4960) 
Hay  17,  1993 


Collin  Peterson,  ChaLrsan 
S\ib-CoffiBitte«  on  Aviation 
Boufie  GovemsMnt  Operations  Conmittee 
Vashington,  D.C.  20515 

A1TK:  Lisa  Phillips 

Dear  chairman  Peterson: 

Your  office  has  inquired  whether  the  National  Transport  at  ion  Safety 
Board  or  the  Federal  Aviation  Adx  in  1  strati  on  or  B&rttell  Propeller 
Conp&ny  ever  made  any  written  notification  to  the  State  of  South 
DaXota,  Department  of  Transportation  relative  to  the  potential  for 
propellor  hub  failure  on  Miteubi&hi  Mn2  aircraft  after  the  incident 
which  resulted  in  the  NTSB  Safety  Racomaejulation  to  the  Federal 
Avaiation  Administration  on  August  13,  1992. 

The  answer  to  the  gusation  is  NO. 

The  South  DaXota  Department  of  Transportation  had  received 
Information  from  Uartzell  Propellor  about  a  propellor  blade 
difficulty  on  MU7  aircraft.  The  information  from  Eartzall 
sub3e<iuently  resulted  in  an  air  worthiness  directive  on  or  about 
April  20,  1993.  In  response  to  the  information  from  H&rtzell,  South 
Dalcots  Department  of  Transportstion  replaced  the  propellor  blades 
on  the  MU2  approximately  eleven  months  prior  to  the  crash  vblch 
killed  Governor  KlOcelson  and  seven  others. 

ThanX  you. 

Vory^^ruly  yours. 


(enoe  B.  Long 
i»t  Deputy  Attorney  Oeni 
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Mr.  Peterson.  I  have  a  number  of  questions  that  I  would  like 
to  put  to  you  at  this  point,  if  I  could.  Has  the  FAA  complied  with 
your  Hartzell  HC-B4  four-blade  propeller  hub  inspection  rec- 
ommendations that  were  dated  August  1992? 

Mr.  Forte.  No,  sir,  with  the  exception  of  the  most  current  AD 
that  is  dealing  with  just  the  Mitsubishi  MU-2B-60  airplane. 

Mr.  Peterson.  You  asked  for  all  of  the  four  blade,  which  are 
about  1,000? 

Mr.  Forte.  That  is  correct.  And  also  to  evaluate  based  on  those 
inspections- 


Mr.  Peterson.  Whether  to  go  to  the  three  blade- 


Mr.  Forte  [continuing].  If  further  inspections  were  necessary  on 
the  three  blade  or  five  blade. 

Mr.  Peterson.  Has  the  FAA  indicated  to  you.  that  they  will  com- 
ply with  your  recommendations  for  inspections  of  all  the  Hartzell 
four-blade  hubs,  the  development  with  Hartzell  of  a  nondestructive 
inspection  for  those  propeller  hubs,  and  an  evaluation  of  the  design 
of  the  three-  and  five-blade  hubs?  Have  they  given  you  any  indica- 
tion that  they  are  going  to  move  on  those  issues. 

Mr.  Forte.  Prior  to  the  April  19  accident  it  was  our  interpreta- 
tion of  their  communication  that  they  felt  it  was  not  necessary. 
There  is,  obviously,  a  lot  of  activity  going  on  right  now,  and  some 
informal  communication  at  staff  level,  but  we  have  not  received  a 
formal  response. 

Mr.  Peterson.  So  the  answer  is  no  at  this  point? 

Mr.  Forte.  Right. 

Mr.  Peterson.  In  testimony  we  will  soon  hear  from  the  FAA  that 
they — they  indicate  that  they  have  been  working  with  Hartzell 
since  the  fall  of  1992  to  develop  a  nondestructive  inspection  pro- 
gram as  you  recommended.  Have  you  talked  to  the  FAA  or  Hartzell 
to  check  on  this  cooperative  project? 

Mr.  Forte.  In  communications  as  recently  as  last  week  with 
Hartzell  they  had  informed  us  that  they  were  not  actively  working 
on  an  NDI  inspection  process  for  these  hubs.  In  conversations  this 
week,  they  are  with  the  third  hub  that  they  found  a  crack  in.  They 
have  started  in  this  past  week  on  looking  at  NDI  procedures  that 
would  be  acceptable. 

Mr.  Peterson.  Well,  they  obviously  aren't  along  very  far  then  at 
this  point? 

Mr.  Forte.  No,  sir. 

Mr.  Peterson.  What  is  going  to  happen  to  the  aircraft  using  the 
Hartzell  four-blade  hub? 

Mr.  Forte.  Those  affected  by  the 

Mr.  Peterson.  Right. 

Mr.  Forte  [continuing].  Airworthiness  directive? 

Mr.  Peterson.  Well,  all  of  the  aircraft  using — are  they 

Mr.  Forte.  Well,  at  this  point  the  Safety  Board  still  has  concern 
that  there  may  be  a  problem  with  those,  and  we  would  still  like 
to  see  a  response  and  FAA  and  Hartzell  working  on  a  non- 
destructive inspection  technique  that  would 

Mr.  Peterson.  Do  you  think  the  FAA  is  going  to  expand  the  AD 
under  all  of  these  points? 

Mr.  Forte.  My  suspicion  is  yes,  sir,  and  we  certainly  hope  that 
they  will. 
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Mr.  Peterson.  Do  you  know  that  without  a  doubt? 

Mr.  Forte.  No,  sir. 

Mr.  Peterson.  How  many  of  the  Mitsubishi  MU-2B-60 — well, 
you  said  45  percent  have  been  completed  as  of  today? 

Mr.  Forte.  Approximately,  sir.  There  is  80  domestic  and  36  oper- 
ating internationally  that  are  affected  by  the  airworthiness  direc- 
tive. 

Mr.  Peterson.  So  they  have  sent  these  propellers  to  Hartzell 
and  they  are  conducting  the 

Mr.  Forte.  The  disassembly  of  the  pilot  tubes  and  then  the  in- 
spection for  fatigue  cracks. 

Mr.  Peterson.  You  testified  they  found  one  crack? 

Mr.  Forte.  They  have  found  what  is  now  a  third  hub  with  a 
crack  indication  and  they  are  using  that  as  a  test  bed,  as  I  under- 
stand, to  explore  nondestructive  inspection  techniques. 

Mr.  Peterson.  So  it  is  very  similar  to  what  happened  with  these 
other  two  propellers? 

Mr.  Forte.  We  have  not  seen  a  formal  report,  metallurgist's  re- 
port of  the  third  finding,  but  in  our  conversations  with  Hartzell 
they  have  indicated  that  there  is  the  indication  of  a  crack  in  the 
same  area. 

Mr.  Peterson.  And  there  are  two  other  problems  that  were 
found? 

Mr.  Forte.  Well,  two  hubs  were  damaged  during  the  disassem- 
bly process,  and  had  to  be  taken  out  of  service. 

Mr.  Peterson.  How  many  hubs  has  Hartzell  been  able  to  inspect 
on  a  daily  basis? 

Mr.  Forte.  I  don't  know,  sir.  I  know — ^they  have  indicated  to  us 
that  most  of  their  resources  are  going  into  the  inspection  process. 

Mr.  Peterson.  What  are  they  doing  when  they  find  a  cracked 
hub  during  their  inspection?  They  are  testing  this  one.  Are  they 
going  to  replace  them  then  with  a  new  hub? 

Mr.  Forte.  Yes,  sir.  As  far  as  the  aircraft  is  concerned,  they  will 
replace  it  with  a  serviceable  hub.  The  third  hub  in  question  right 
now  we  understand  again  is  being — they  are  trying  nondestructive 
inspection  techniques  on  it  to  determine  whether  they  can  develop 
one  that  will  be  feasible,  and  at  some  point  I  am  sure  they  will  use 
destructive  testing  to  try  to  determine  the  origin  and  the  cause  of 
the  cracking. 

Mr.  Peterson.  I  understand  that  Hartzell  can  only  manufacture 
two  new  hubs  a  day? 

Mr.  Forte.  I  don't  know  that. 

Mr.  Peterson.  You're  not  aware?  That  is  what  we  had  heard.  I 
was  wondering  if  there  are  enough  replacement  hubs  available. 

Mr.  Forte.  I  wouldn't  know. 

Mr.  Peterson.  You  don't  know. 

It  seems  that  NTSB's  recommendations  of  an  analysis  of  the  de- 
sign of  Hartzell's  three-  and  five-blade  hubs  have  gotten  lost  in  the 
back  and  forth  over  the  four-blade  hub  inspections.  What  has  the 
FAA  done  to  comply  with  NTSB's  recommendation  for  the  analysis 
of  these  other  confirmations  of  the  blade  hub? 

Mr.  Forte.  There  is  no  activity  that  I  am  aware  of  that  is  deal- 
ing with  the  three-  or  five-blade  hubs. 
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Mr.  Peterson.  Has  NTSB  ever  revised  its  recommendation  to  in- 
spect all  of  the  four-blade  propellers  and  check  the  similarity  of  de- 
sign and  fabrication  in  the  three-  and  five-blade  propellers? 

Mr.  Forte.  No,  sir. 

Mr.  Peterson.  Now,  unfortunately,  there  has  been  this  cata- 
strophic accident  that  you  have  feared.  Is  the  FAA  now  ready  to 
implement  your  recommendation? 

Mr.  Forte.  Well,  we  believe  the  airworthiness  directive  was  a 
proper  first  step,  and  we  are  waiting  for  a  formal  response  on  the 
actions  as  we  have  requested  in  our  recommendations,  and  we  have 
not  received  one  as  yet. 

Mr.  Peterson.  So,  again,  I  am  just  trying  to  get  all  this  on  the 
record.  So  is  their  response  sufficient  for  safety  purposes,  in  your 
view? 

Mr.  Forte.  We  would  like  to  see  it  expanded  to  all  four  bladed. 

Mr.  Peterson.  NTSB  strongly  stated  that  the  hub  fracture  on 
the  Hartzell  four-blade  hub  was  a  catastrophic  accident  waiting  to 
happen.  Why  did  you  recommend  inspections  on  a  level  2  basis, 
rather  than  a  level  1  emergency  basis? 

Mr.  Forte.  We  took  into — well,  when  it  initially  came  in  we  as- 
signed it  to  staff"  for  review  and  they  did  an  analysis  of  the  service 
difficulty  reports  and  the  service  history  of  the  Hartzell  propeller, 
and  it  has  had  an  excellent  service  history,  and  because  of  that  it 
was  classified  as  a  priority  so  we  could  seek,  you  know,  further 
ways  to  develop  the  inspection  process  and  do  it  in  a  timely  man- 
ner. 

We  were  certainly  concerned,  and  we  felt  priority  2  or  class  2 
was  the  appropriate  classification. 

Mr.  Peterson.  If  you  had  it  to  do  over  again,  would  you  have 
made  the  recommendations  from  the  Utica  incident  a  class  1  rec- 
ommendation? 

Mr,  Forte.  Without  the  knowledge  of  the  second  accident,  sir? 
Without  the  knowledge  of  the  second  accident,  it  probably  would 
have  remained  a  class  2.  Certainly  the  second  accident  would  have 
elevated  it  to  class  1. 

Mr.  Peterson.  So  hindsight  makes  it  an  easier  decision. 

Mr.  Forte.  Yes,  sir. 

Mr.  Peterson.  What  kind  of  recommendations  are  level  2  usu- 
ally? Are  most  safety  and  hardware  recommendations  level  2? 

Mr.  Forte.  There  is  approximately — and  this  is  ballpark.  Ap- 
proximately 30  percent  of  the  class  2  are  dealing  with  airworthi- 
ness of  flight.  The  remaining  70  percent  deal  with  training  issues, 
crew  paring,  other  noncritical  to  airworthiness  issues.  Most  of  our 
class  I's  are  a  goodly  percentage  higher,  probably  closer  to  70  per- 
cent are  dealing  with  airworthiness  issues. 

Mr.  Peterson.  So  70  percent  of  the  class  I's? 

Mr.  Forte.  Approximately. 

Mr.  Peterson.  And  the  other  30  percent  are? 

Mr.  Forte.  Are  areas  like  ground  proximity  warning  system, 
would  be  an  example,  where  it  doesn't  have  immediate  airworthi- 
ness of  flight  but  we  believe  it  would  prevent  future  accidents. 

Mr.  Peterson.  But  the  level  2  clearly  doesn't  command  as  much 
attention  as  level  1;  is  that  correct? 
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Mr.  Forte.  Well,  that  is  correct.  Of  course,  we  take  all  of  our  rec- 
ommendations very  seriously. 

Mr.  Peterson.  You  mention  in  your  testimony  that  the  FAA,  as 
opposed  to  the  NTSB,  takes  into  consideration  the  cost  of  its  rec- 
ommendations. Is  that  correct? 

Mr.  Forte.  That  is  correct. 

Mr.  Peterson.  I  wonder  if  you  could  clarify  something  for  us. 
The  Utica  accident  involved  a  four-blade  propeller,  right? 

Mr.  Forte.  Yes,  sir. 

Mr.  Peterson.  And  Hartzell  and  the  FAA  repeatedly  refer  in 
their  communications  to  the  cost  of  replacing  pilot  tubes  in  28,000 
hubs,  which  are  three-,  four-,  and  five-blade  propellers.  That  figure 
represents  all  of  the  propeller  hubs  that  Hartzell  ever  made,  as 
near  as  I  can  understand.  And  Hartzell  said  that  the  pilot  tube  re- 
placement alone  for  those  hubs  would  be  over  $15  million. 

It  was  not  your  initial  recommendation  to  require  immediate  in- 
spection of  all  of  those  hubs,  was  it? 

Mr.  Forte.  No,  sir.  It  was  just  the  four-blade  propeller. 

Mr.  Peterson.  Would  all  of  the  27,000  plus  blades  mentioned  by 
Hartzell  still  be  in  service  or  have  over  3,000  hours  of  airtime? 

Mr.  Forte.  Of  three,  four,  and  five  blade,  Mr.  Chairman? 

Mr.  Peterson.  Yes.  Are  they  all  in  service  yet? 

Mr.  Forte.  My  understanding  of  the  hubs  is  that  they  are  an  on- 
condition  item,  and  so  that  unless  they  were  damaged  in  an  inspec- 
tion process  or  in  an  accident  there  is  probably  a  goodly  percentage 
that  are  still  in  service.  Of  the  four-bladed  hubs,  there  were  ap- 
proximately 6,000  manufactured  since  1963,  I  believe  is  when  they 
started  that  design. 

Mr.  Peterson.  And  about  the  3,000-hour  level,  do  you  know  how 
many? 

Mr.  Forte.  Even  in  the  Mitsubishi  MU-2B-60  airplane,  for  ex- 
ample, we  believe  there  is  about  200  hubs  affected.  Of  the  aircraft, 
136 — it's  about  60  percent  of  the  hubs  that  are  out  there  on  the 
Mitsubishi  MU-2B-60. 

Mr.  Peterson.  In  the  July  2,  1992  memorandum,  from  NTSB's 
Managing  Director  to  the  Board,  it  noted  that  there  was  6,000  four- 
blade  propellers  that  had  been  manufactured  since  1977  but  only 
1,000  of  them  were  still  in  use  at  that  time.  Is  that  right? 

Mr.  Forte.  I  actually  believe  that  that  letter  mischaracterize  the 
1,000.  What  I  believe  it  intended  to  say  was  that  there  is  1,000 
hubs  in  service  on  Mitsubishi  aircraft — all  series,  not  just  the  MU- 
2B-60 — and  there  are  many  other  model  aircraft  that  use  that 
same  hub  design  beyond  the  Mitsubishi. 

Of  the  6,000  that  were  actually  manufactured,  how  many  are 
still  in  service  is  probably  close  to  the  original  number,  but  I  am 
certain  that  many  of  them  are  out  of  service.  Less  than  1,000  on 
Mitsubishi. 

Mr.  Peterson.  But,  in  any  event,  whatever  the  number  is,  it 
would  be  a  much  lesser  cost  for  replacement.  If  you  focus  in  on  just 
those  propellers,  then  it  wouldn't. 

Mr.  Forte.  If  you  focus  in  on  just  those  over  3,000  hours,  yes, 
sir.  And,  if  you  focus  even  narrower  on  the  Mitsubishi,  much  less. 
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Mr.  Peterson.  Well,  yes.  I  think  if  we  looked  at  iust  the 
Mitsubishi  it  would  be  540,000  or  something  in  that  neighborhood. 
Is  that 

Mr.  Forte.  Approximately,  sir. 

Mr.  Peterson.  I  want  to  refer  to  the  September  10  memorandum 
from  Richard  Ettinger  of  Hartzell  Propeller  to  Tim  Smith  of  the 
Chicago  FAA  office.  Mr.  Ettinger  told  Mr.  Smith  that  there  was  no 
justification,  especially  considering  the  economic  impact,  for 
NTSB's  recommendations  to  inspect  all  three-,  four-,  and  live-lDlade 
propellers. 

We  have  already  determined  that  that  was  not  NTSB's  rec- 
ommendation, is  that  right? 

Mr.  Forte.  That  is  correct. 

Mr.  Peterson.  Hartzell  then  suggests  that  the  issuance  of  a 
service  bulletin  aimed  at  the  Mitsubishi  MU-2B-60  aircraft,  and 
perhaps  other  similar  Mitsubishi  aircraft,  may  make  more  sense. 
Prior  to  last  month's  fatal  crash  of  the  MU-2Ei-60  aircraft,  did  the 
FAA  ever  suggest  to  the  NTSB  that  it  was  willing  to  issue  an  air- 
worthiness directive  requiring  inspection  of  the  propeller  hubs  only 
in  the  MU-2B-60  aircraft? 

Mr.  Forte.  No,  sir. 

Mr.  Peterson.  What  happened  to  that  proposal  by  Hartzell? 

Mr.  Forte.  I'm  not  familiar  with  that  Hartzell— NTSB  did  not 
see  a  copy  of  that  that  I  know  of. 

Mr.  Peterson.  I  think  we  have  a  copy  in  the — ^you  never  saw 
that? 

Mr.  Forte.  It  was  from  Hartzell  to  the  FAA? 

Mr.  Peterson.  Right.  I  believe. 

Mr.  Forte,  I  don  t  believe  so,  sir.  It  is  not  in  our  docket  that  I 
recall. 

Mr.  Peterson.  That  was  their — maybe  we  can  have  the  staff"  find 
it  for  you. 

Mr.  Forte.  Are  you  referring  to  the  Hartzell  metallurgical  re- 
port? 

Mr.  Peterson.  Well,  their  initial  response  was  that  they  should 
look  at  just  the  Mitsubishi  MU-2B-60  aircraft  and  they  ought  to 
inspect  them.  That  was  the  original,  first  letter  that  we  saw  from 
Hartzell.  And  I  guess  my  question  is,  you  know,  if  that  would  have 
happened,  we  probably  would  have  been  able  to  avoid  this  tragedy. 

Mr.  Forte.  I  agree  with  your  analysis. 

Mr.  Peterson.  It  is  dated  September  10,  1992. 

Mr.  Forte.  September  10,  1992? 

Mr.  Peterson.  Yes. 

Mr.  Forte.  I  don't  believe  that  is  in  our  docket. 

Mr.  Peterson.  There  is  a  manila  packet. 

Mr.  Forte.  I  have  it  here.  I  am  going  through  it. 

Mr.  Peterson.  Maybe  somebody  from  the  staff"  could  help  him. 

Anyway,  what  it  says  here  is  that  "We  have  been  studjdng  the 
NTSB  recommendation  concerning  the  Mitsubishi  MU-2B-60  hub 
failure.  We  believe  that  there  is  currently  no  justification,  espe- 
cially considering  the  economic  impact  ..."  and  so  forth.  Then  it 
says  in  the  next  paragraph,  "As  we  discussed  today,  the  issuance 
of  a  Service  Bulletin  aimed  at  the  MU-2B-60  aircraft,  and  perhaps 
other  similar  Mitsubishi  aircraft  may  make  more  sense." 
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Mr.  Forte.  I  can  review  our  docket  again,  sir,  but  I  don't  believe 
we  have  this  correspondence. 

Mr.  Peterson.  That  was  one  of  the  things  that  I  was  just,  you 
know,  all  this  talk  about  $15  million  Euid  examining  all  of  these 
hubs,  you  know,  and  here  the  company  was  saying  what  seemed 
like  to  be  the  most  sensible  thing  to  do,  and  that  is  to  focus  in  on 
this  aircraft. 

Mr.  Forte.  It  would  have  certainly  been  timely  and  at  least  par- 
tially responsive  to  our  recommendations.  But  internal  communica- 
tions between  Hartzell  and  the  FAA,  imless  we  are  a  party,  we 
would  not  typically  have  access  to. 

Mr.  Peterson.  You  wouldn't  necessarily  get  this? 

Mr.  Forte.  No,  sir. 

Mr.  Peterson.  For  the  nontechnical  people  here,  would  you  de- 
scribe what  this  nondestructive  inspection  technique  is? 

Mr.  Forte.  Well,  there  are  several  nondestructive  inspection 
techniques.  Visual  would  fall  into  that  category.  A  magnetic  par- 
ticle, eddy  current,  x  ray  and  ultrasound  are  examples,  and  it  is  ba- 
sically keeping  a  part  serviceable  through  an  inspection  process.  A 
destruction  method  might  be  actually  sawing  through  a  part  where 
a  fatigue  crack  is  and  do  a  closer  examination  under  an  electronic 
scanning  microscope,  for  example.  So  there  are  many  non- 
destructive techniques  available. 

Mr.  Peterson.  So  there  are  a  number  of  them  that  are  avail- 
able? 

Mr.  Forte.  Yes,  sir. 

Mr.  Peterson.  But  they  have  not  designed  one  for  this  particu- 
lar situation? 

Mr.  Forte.  Well,  they  use  the  magnetic  particle  inspection  as 
part  of  the  3,000-hour,  but  that  is  not  an  adequate  inspection  proc- 
ess without  the  pilot  tubes  being  removed.  And  the  pilot  tubes  are 
not  required  to  be  removed  in  the  overhaul  process.  They  are  an 
on-condition  part  also.  So  we  felt  and  suggested  in  our  initial  letter 
that  ultrasound  probably  had  the  best  possibility  of  being  able  to 
detect  flaws  in  the  area  we  were  concerned  as  a  nondestructive 
process  without  having  to  remove  the  pilot  tubes,  and  we  asked 
them  to  develop  an  inspection  program  that  would  accomplish  that. 

Mr.  Peterson.  In  its  prepared  testimony,  which  we  are  going  to 
receive  here  shortly,  the  FAA  states  that  it  felt  that  it  would  not 
be  appropriate  to  issue  an  AD  until — and  I  am  quoting  on  this — 
"an  effective  inspection  could  be  developed  that  would  not  require 
the  removal  of  the  pilot  tube."  The  FAA's  responses  to  the  NTSB 
never  mentioned  that  the  FAA  was  trjdng  to  develop  a  non- 
destructive inspection  method.  They  say  categorically  that  an  in- 
spection is  not  necessary. 

Between  September  1992  and  April  1993  was  the  NTSB  ever  told 
that  the  FAA  was  developing  a  nondestructive  method  of  inspec- 
tion? 

Mr.  Forte.  No,  sir.  Not  to  my  knowledge. 

Mr.  Peterson.  In  fact,  when  the  inspections  began  earlier  this 
month  the  propeller  hubs  and  pilot  tubes  had  to  be  pulled  off, 
didn't  they? 
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Mr.  Forte.  That  is  correct.  Because  there  was  not  a  non- 
destructive technique  that  they  knew  for  certain  would  discover  the 
faults. 

Mr.  Peterson.  I  have  some  more  questions,  but  maybe  I  will 
turn  this  over  to  other  members  here,  if  they  wanted  to  jump  in 
at  this  point.  Mr.  Johnson  looks  like  he  is  up  at  the  microphone 
here  first. 

Mr.  Johnson.  Well,  thank  you,  Mr.  Chairman,  for  the  oppor- 
tunity to  ask  a  couple  of  questions  on  this  committee's  delibera- 
tions. 

Could  you  elaborate  a  bit  on  the  criteria  that  the  FAA  uses  in 
determining  whether  to  accept  or  reject  recommendations  from  the 
NTSB?  Is  this  a  subjective,  "fly  by  the  seat  of  the  pants"  sort  of 
thing,  or  are  there  specific  criteria  that  they  use? 

Mr.  Forte.  As  far  as  the  FAA's  criteria,  I  mean,  I  would  feel  a 
little  awkward  trying  to  answer  for  them. 

Mr.  Johnson.  All  right. 

Mr.  Forte.  And  it  probably  would  be  more  appropriately  directed 
toward  them. 

Typically,  we  have  very  good  communications,  and  they  are  nor- 
mally responsive  to  our  recommendations,  as  the  record  shows.  In 
this  case,  obviously  not. 

Mr.  Johnson.  Are  you  aware  of  any  other  instance  where  the 
NTSB's  recommendations  have  been  rejected,  and  subsequent  to 
that  rejection  an  accident  has  occurred  resulting  from  the  problems 
previously  pointed  out  by  the  NTSB? 

Mr.  Forte.  Yes.  We  don't  track  that  specifically  like  that,  so  in 
discussions  with  the  staff,  we  came  up  with  several  that — three  ac- 
tually, I  think  there  was  a  fourth  I  can't  recall.  One  dealt  with  a 
DC-10  cargo  door.  One  did  deal  with  the  issue  of  ground  proximity 
warning  systems.  And  one  dealt  with  winter  operations  and  anti- 
icing. 

Mr.  Johnson.  Have  these  been  recent  occurrences? 

Mr.  Forte.  No,  sir.  Well,  the  winter  operations  was  closed  ac- 
ceptable this  past  year,  and  the  actions  that  the  FAA  took.  But 
there  had  at  one  point  been  an  unacceptable  response  and  further 
icing  accidents  occurred. 

Mr.  Johnson.  Is  it  common  to  have  to  devise  new,  non- 
destructive inspection  techniques  in  order  to  comply  with  the  rec- 
ommendations of  the  NTSB? 

Mr.  Forte.  It  is  not  necessarily  a  new  technique.  It  is  determin- 
ing which  of  those  that  are  available  works  best  and  will  actually 
or  categorically  catch  the  defects  that  we  were  most  concerned 
about.  And,  ultimately,  if  none  of  those  nondestructive  techniques 
would  work,  then  we  would  have  to  review  the  analysis  that  was 
provided  to  us,  and  likely  staff  would  have  recommended  removal 
of  the  pilot  tubes,  at  least  on  the  four-blade  propeller  house. 

Mr.  Johnson.  All  right.  I  have  no  further  questions  at  this  mo- 
ment, Mr.  Chairman. 

Mr.  Peterson.  Thank  you,  Mr.  Johnson. 

Mr.  Flake. 

Mr.  Flake.  Thank  you  very  much,  Mr.  Chairman,  I  have  several 
questions. 
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First  of  all,  let  me  ask  if  Hartzell  is  a  sole  source  contractor  with 
DOT?  You  don't  know  that. 

Mr.  Forte.  I  don't  know  if  they  are  a  contractor  with  DOT  at  all. 

Mr.  Flake.  Therefore,  the  reality  is  we  don't  know  whether  they 
are  the  only  ones  making  this  particular  type  of  engine  or  not? 

Mr.  Forte.  Well,  it  is  a  Hartzell-manufactured  hub,  and  they  are 
a  private  enterprise.  I  mean,  I  don't  know  if  they  have  any  con- 
tracts with  any  Federal  agency. 

Mr.  Flake.  Do  they  sell  them  to  the  market? 

Mr.  Forte.  Yes. 

Mr.  Flake.  OK  On  page  7  in  your  statement  you  claim  that  the 
"FAA  noted  that  Hartzell  was  conducting  extensive  analysis  to  ver- 
ify propeller  hub  stress  levels.  The  Safety  Board  on  March  4,  1993, 
once  again  noted  that  the  FAA  was  not  responsive  to  the  rec- 
ommendations and  encouraged  the  FAA  to  develop  an  inspection 
method  that  could  effectively  detect  flaws  in  the  propeller  hub 
without  the  removal  of  pilot  tubes." 

I  suspect  this  is  a  follow-up  to  your  statement  on  page  6  that  the 
Safety  Board  also  recognizes  that  inspections  prescribed  for  the 
propeller  hub  in  the  Hartzell  service  manual  were  not  adequate  to 
detect  the  initiation  of  a  crack  in  the  area  noted.  The  Board  noted 
that  an  inspection  technique  that  would  require  removal  of  the 
hub-to-blade  pilot  tubes  from  the  hub  arms  would  be  costly  and 
would  present  some  risk  of  introducing  new  damage  during  the  dis- 
assembly and  assembly  process.  The  Safety  Board  believes  that  in- 
spection methods,  possibly  using  ultrasonic  technology,  could  be  de- 
veloped to  detect  propeller  hub  arm  cracks  without  necessitating 
removal  of  the  pilot  tubes. 

Has  any  of  this  been  implemented,  to  your  knowledge,  to  avoid 
any  potential  future  catastrophes? 

Mr.  Forte.  As  a  result  of  the  April  19  accident  there  is  inspec- 
tions being  performed  on  all  Mitsubishi-60  airplane  hubs  with  over 
3,000  hours,  and  that  includes  removing  of  the  pilot  tubes  and 
doing — it  actually  is  magnetic  particle  inspection,  which  is  ade- 
quate with  the  pilot  tubes  removed.  With  them  installed,  it  would 
not  work.  And  they  are  this  week,  literally,  working  on  developing 
nondestructive  inspection  techniques. 

Mr.  Flake.  Is  that  inclusive  of  the  ultrasonic  technology,  or  have 
they  developed  some  other  process  that  is 

Mr.  Forte.  Ultrasonics  being  explored  to  see  if  it  will  be  success- 
ful in  identifying  these  kinds  of  cracks. 

Mr.  Flake.  Now,  the  suggestion  here  is  that  part  of  the  decision 
to  not  use  this  process  haa  more  to  do  with  cost  than  it  had  to  do 
with  concern  for  life  necessarily.  Would  that  be  a  correct  assump- 
tion? 

Mr.  Forte.  Well,  the  FAA  as  a  rulemaking  and  regulatory  agen- 
cy is  required  by  law  to  consider  economic  impact.  The  Safety 
Board  is  not.  And  we  felt  strongly  about  our  recommendation. 

Mr.  Flake.  Is  that  a  point  of  departure  between  the  two  agen- 
cies, where  between  this  crack,  perhaps,  emerged  the  problem  that 
ultimately  led  to  the  crash? 

Mr.  Forte.  No,  sir.  I  think  it  is  appropriate  that  the  NTSB  is 
not  a  regulatory  agency  or  a  rulemaking  agency  because  it  allows 
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us  to  not  couch  our  safety  concerns  with  any  other  considerations 
other  than  safety. 

Mr.  Flake.  Is  it  reasonable  to  say  that  your  agency  primarily 
deals  with  the  safety  question  and  the  issue  of  cost  is  not  a  part 
of  your  analysis? 

Mr.  Forte.  While  we  recognize  real  world  constraints,  in  many 
of  our  recommendations  that  are  acted  upon  favorably,  lots  of  times 
some  of  the  parts  are  not  available  and  so  they  will  be  imple- 
mented over  a  period  of  time.  We  recognize  that  as  being  appro- 
priate. But  we  do  not  consider  the  economic  impact  or  apply  regu- 
latory flex  act  to  any  of  our  safety  recommendations. 

Mr.  Flake.  If  all  of  the  recommendations  you  have  made  are 
fully  implemented,  does  it  mitigate  the  possibility  of  future  catas- 
trophes of  this  nature  in  a  meaningful  way? 

Mr.  Forte.  Well,  I  mean  we  certainly  believe  so  as  it  deals  with 
fatigue  cracking  and  the  Hartzell  hub.  Yes,  sir. 

Mr.  Flake.  And  have  those  recommendations  been  received  fa- 
vorably? 

Mr.  Forte.  The  correspondence  to  date  is  not  acceptable  and  our 
current  status  of  those  recommendations  are  open,  imacceptable  re- 
sponse. There  is,  obviously,  activity  going  on  now  as  a  result  of  the 
April  19  that  we  believe  is  a  good  first  step,  and  we  are  looking 
forward  to  the  analysis  of  what  they  are  doing  and  what  other  ac- 
tions they  are  proposing,  and  whether  or  not  that  will  be  respon- 
sive to  our  recommendations. 

Mr.  Flake.  Is  congressional  action  needed  in  order  to  force  the 
reception  of  these  recommendations  in  a  more  favorable  light? 

Mr.  Forte.  I  believe  there  already  is  congressional  action. 

Mr.  Flake.  Well,  this  is  a  beginning.  But  I  am  suggesting  legisla- 
tive action  versus  just  hearings? 

Mr.  Forte.  That  is  a  difficult  question  for  me  to  answer,  Con- 
gressman. You  know,  I  believe  that  the  FAA  is  on  the  right  track 
now,  and  we  hope  that  it  will  ultimately  end  in  us  finding  their  ac- 
tions acceptable. 

Mr.  Flake.  It  is  my  hope,  then,  that  the  Congress  and  all  bodies 
involved  will  work  to  ensure  that  there  are  solutions  prior  to  rather 
than  after  the  fact  in  the  future.  I  think  that  the  chairman  of  this 
subcommittee  and  all  of  us  would  be  concerned  about  how  we 
might  be  as  helpful  as  possible  in  making  sure  that  wherever  there 
are  dichotomies  we  play  a  major  role  in  assuring  that  those  gaps 
are  closed  quickly  before  there  is  another  death. 

Thank  you,  Mr.  Chairman.  I  yield  back. 

Mr.  Peterson.  Thank  you,  Mr.  Flake.  We  appreciate  those  ques- 
tions. 

Mrs.  Thurman,  do  you  have 

Mrs.  Thurman.  This  really  goes  to  something  that's  more — and 
I  guess  it  was  a  letter  that  you  had  requested  some  information 
from  the  attorney  general's  office  in  South  Dakota  that  actually 
evidently  had  talked  about  asking  if  there  had  been  any  written 
notification  of  any  kinds  of  problems  and  the  answer  was  no.  But 
in  the  second  paragraph  it  means  that  there  had  been  information 
from  Hartzell  that  actually  had  talked  about  another  problem  with 
some  blades  prior  to  that. 
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Can  you  give  me  what  your  standing  operating  procedures  are 
for  notification? 

Mr.  Forte.  And  I  believe  what  you  are  referring  to  in  the  notifi- 
cation was  a  service  bulletin  by  Hartzell  that  was  dealing  with  the 
pilot  tube  and  at  the  end  where  the  blade  attaches,  not  where  it 
attaches  to  the  hub,  so  it  is  a  different  area.  And  that  service  bul- 
letin is  in  the  process  of  becoming  an  airworthiness  directive.  It  is 
out  and  it  is  a  NPRM  now,  I  believe. 

There  are  a  number  of  vehicles  for  dissemination  of  our  safety 
recommendations  and  reports.  The  media  certainly  want  and  the 
major  reports  obviously  get  that  kind  of  attention.  There  are  also 
any  number  of  trade  magazines — ^AOPA,  for  example — who  report 
regularly  on  the  activities  at  the  NTSB. 

Additionally,  we  have  £in  aviation — all  of  our  information  is  pub- 
lic and  it  is  available  on  request  by  anyone.  We  have  a  standard 
mailing  list  that  is  quite  extensive.  I  have  a  copy  of  that  and  I  will 
be  happy  to  provide  it  for  the  record,  if  the  cheiirman  so  like.  That 
include  any  number  of  aviation  communities,  imiversities,  repair 
stations,  FAA  facilities,  some  State  aviation  departments.  South 
Dakota  is  not  on  that  list. 

There  is  a  pretty  wide  dissemination,  although  there  is  not  a 
standard  format  for  disseminating.  However,  we  frequently  do 
make  recommendations  to  inform  all  users  of  the  findings  of  a  par- 
ticular accident  report  and  they  are  almost — thev  always  are  acted 
on  favorably  because  that  is  an  easy  recommendation  to  act  favor- 
ably on. 

And  then  in  the  case  of  where  we  are  recommending  an  air- 
worthiness directive,  if  that  is  acted  upon  favorably,  all  users  are 
notified. 

Mr.  Peterson.  Following  up,  I  guess  this  has  been  some  of  my — 
Mrs.  Thurman  has  hit  on  some  of  my  concerns  there.  Do  you  think 
that  you  should  more  accurately  inform  the  flying  public  when  the 
FAA  refuses  to  implement  your  recommendations/  I  mean  you  have 
stated  all  the  different  things  that  happen  now.  Do  you  think  that 
we  ought  to 

Mr.  Forte.  Certainly  a  more  informed  public  is  always  some- 
thing that  is  positive,  Mr.  Chairman,  and  there  are  a  lot  of  vehicles 
out  there  currently.  One  of  the  ones  I  forgot  to  mention,  to  Con- 
gresswoman  Thurman,  is  a  general  aviation  airworthiness  alert 
that  is  published  monthly  by  the  FAA  and  automatically  sent  to  re- 
pair stations  and  inspectors  and  part  135  operators  to  do  some- 
thing that  would  provide  a  greater  opportunity  in  one  of  those  cir- 
cumstances that,  you  know,  it  wouldn't  hurt,  and  I  know  your  feel- 
ings on  the  subject  and  informing  pilots.  You  know,  certainly  the 
staff  at  the  NTSB  would  support  that. 

Mr.  Peterson.  Yes.  Well,  let's  get  it  clear.  Would  you  support 
the  concept  of  the  FAA  sending  bulletins  on  incidents  and  accidents 
to  the  owners  and  operators  when  your  recommendations,  you 
know,  are  not  acceptably  resolved  by  the  FAA.  In  other  words, 
when  you  have  an  imacceptable  condition  like  you  had  in  this  situ- 
ation, that  there  be  a  requirement  that  the  information  in  this 
Utica  incident,  for  example,  be  made  available  to  the  owners  and 
operators  of  that  type  of  aircraft. 
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As  a  pilot,  if  somebody  was  flying  a  C-35  Bonanza  like  I  have 
and  something  happened  like  this,  I  would  like  to  know.  I  mean, 
you  know,  when  we  fly  we  take  on,  you  know,  all  kinds  of  informa- 
tion and  make  decisions  about,  you  know,  what  we  ought  to  do, 
whether  it  be  weather,  whatever.  And  it  would  just  seem  to  me  as 
a  pilot  or  as  an  owner  of  an  aircraft;  that  I  would  like  to  know  as 
much  as  I  can  about  what  I  might  be  confronted  with,  and  I  don't 
believe  that  these  folks  knew  about  this.  You  know,  I  might  have 
been  publicized  or  it  might  have  been  in  some  paper  or  magazine 
or  something,  but  I  really  doubt  that  they  knew  about  this  inci- 
dent. And  I  have  to  believe,  especially  with  it  being  a  State  plane 
that  carries  the  Governor  a  lot,  that  had  they  known  they  would 
have  probably  pulled  these  propellers  and  taken  a  look  at  them. 

So  I  guess  my  interest  in  this  is  that,  you  know — apparently  you 
think  that  this  might  not  be  a  bad  idea  to  look  into  something  like 
this? 

Mr.  Forte.  Yes,  sir. 

Mr.  Peterson.  Would  it  take  legislation  to  do  this,  or  could  this 
be  done  by  you  or  the  FAA  or,  I  don't  know,  whoever  would  do  it? 

Mr.  Forte.  Well,  it  would — I  don't  believe  legislation  would  be 
required.  I  mean  it  would  be  the  original  equipment  manufacturer 
or  the  FAA  who  maintains  those  kinds  of  registries  that  you  are 
talking  about,  and  I  think  you  are  speaking  to  unacceptable  rec- 
ommendations that  are  dealing  with  an  airworthiness  nature.  And, 
while  I  can't  speak  for  the  five-member  Board  on  how  they  would 
vote  on  it,  I  believe  the  staff"  would  support  that.  Yes,  sir. 

Mr.  Peterson.  Why  hasn't  this  ever  been  considered  before?  We 
have  not  ever  had  an  incident,  a  situation  like  this? 

Mr.  Forte.  It  has  been  very  few  in  discussions  with  the  staff" 
that  we  could  call  similar  situations  where  we  had  open,  unaccept- 
able responses  and  another  fatal  accident  occurred. 

Mr.  Peterson.  It  happened,  though. 

Mr.  Forte.  Fortunately,  it  is  rare.  But  again,  I  am  a  more  in- 
formed pilot.  Although  I  am  a  little  concerned  that  if  the  pilots 
called  Hartzell  in  this  case,  for  example,  they  probably  would  have 
received  an  answer,  "Don't  do  anything.  We  don't  Imow  that  we 
have  a  problem,"  may  have  been  their  initial  response  while  they 
were  investigating  how  the 

Mr.  Peterson.  Well,  I  understand  that.  But  I  guess  it  just  seems 
to  me  that  it  is  helpful  as  a  pilot  to  know  that  this  incident  hap- 
pened and  what  happened  to  the  aircraft  aft;er  it  happened.  That 
it  was  hard  to  control.  That  it  vibrated.  That  kind  oi  information, 
I  think,  is  useful. 

Mr.  Forte.  Yes,  sir. 

Mr.  Peterson.  And  that  there  was  a  loud  bang.  And  so  you  are 
flying  along  and  there  is  a  loud  bang  and  it  starts  to  vibrate,  you 
know,  you  know  somewhat  what  you  are  involved  with.  I  mean  one 
of  the  things  that  we  will  never  know  is  when  they  were  cleared 
down  to  a  lower  level  because  of  oxygen,  apparently  they  didn't 
know  that  they  couldn't  maintain  altitude  until  they  got  down 
there.  You  know,  it  is  still  hard  for  me  to  understand  now  they 
could  lose  that  much  altitude  being  that  close  to  the  airport,  if  they 
were  cleared  direct.  I  mean  getting  from  28,000  feet  down  to  within 
25  miles  is  a  pretty  steep  descent. 
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Mr.  Forte.  They  were  in  a  rapid  descent;  yes,  sir. 

Mr.  Peterson.  Right. 

Mr.  Forte.  Clearfy  one  of  the  areas  our  investigation  is  focusing 
on  is  why  the  aircraft  wasn't  able  to  maintain  altitude,  and  clearly 
precipitated  by  the  loss  of  the  propeller,  and,  obviously,  a  pressur- 
ization  problem  that  was  on  the  air  traffic  tapes.  But  we  are  going 
to  try  to  focus  on  why  the  aircraft  didn't  maintain  flight. 

Mr.  Peterson.  Mr.  Johnson,  do  you  have  any  further  questions? 

Mr.  Johnson.  This  plane  was  certified  to  fly  with  one  engine. 

Mr.  Forte.  Yes,  sir. 

Mr.  Johnson.  So  there  has  to  be  smother  contributing  factor  to 
this  tragedy  apart  from  simply  the  propeller  hub  failure? 

Mr.  Forte.  Yes,  sir. 

Mr.  Johnson.  All  right.  I  have  no  further  questions. 

Mr.  Peterson.  Thank  you,  Mr.  Forte.  We  appreciate  your  being 
with  us,  and  your  patience  toward  our  delay.  Hopefully,  some  good 
will  come  out  of  our  discussion.  Thank  you. 

Mr.  Forte.  Thank  you,  sir. 

Mr.  Peterson.  Next,  we  have  Mr.  Anthony  Broderick,  Associate 
Administrator  for  Regulation  and  Certification  with  the  FAA,  ac- 
companied by  Tom  McSweeney,  the  Director  of  the  Office  of  Air- 
craft Certification. 

Welcome  to  the  subcommittee.  Mr.  Broderick,  would  you  identify 
the  person  accompanying  you? 

Mr.  Broderick.  Yes,  sir,  Mr.  Chairman.  With  me  is  Tom 
McSweeney.  He  is  Director  of  the  Aircraft  Certification  Service  in 
the  FAA. 

Mr.  Peterson.  It  is  the  custom  in  the  Government  Operations 
hearings  which  are  investigative  hearings  to  swear  in  all  witnesses, 
so  that  we  do  not  discriminate  against  any  of  them. 

Mr.  Broderick  and  Mr.  McSweeney,  do  either  of  you  have  objec- 
tion to  being  sworn  in? 

Mr.  Broderick.  No,  sir. 

[Witnesses  sworn] 

STATEMENT  OF  ANTHONY  J.  BRODERICK,  ASSOCIATE  ADMIN- 
ISTRATOR FOR  REGULATION  AND  CERTIFICATION,  FED- 
ERAL AVIATION  ADMINISTRATION,  ACCOMPANIED  BY  TOM 
McSWEENEY,  DIRECTOR,  AIRCRAFT  CERTIFICATION  SERV- 
ICE 

Mr.  Broderick.  Mr.  Chairman,  to  help  us  discuss  this,  what  I 
would  like  to  do  is,  if  I  could,  have  you  enter  my  prepared  state- 
ment in  the  record,  pass  out  a  sketch  that  we  made  this  morning 
that  will  help  with  nomenclature  a  little  bit. 

I  have  with  me  a  section  of  a  Hartzell  propeller.  This  is  the  pro- 
peller hub  that  we  have  been  investigating,  and  I  thought  it  might 
help  to  explain  a  little  bit  why  it  is  taking  so  long  to  develop  non- 
destructive test  techniques  and  what  the  problems  are  that  we 
face. 

This  hub  is  one  of  the  four  hub  arms  on  a  propeller.  This  is  the 
pilot  tube  that  has  been  discussed  already,  which  is  forced  into  this 
single-piece  steel  forging.  This  is  a  force  fit,  and  to  remove  it  takes 
anywhere  from  8,000  pounds  or  more  of  force  on  up.  There  is  a  very 
tight  fit  here.  This  is  one  of  four  blades  or  four  elements  on  the 
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propeller,  and  effectively  right  now  you  are  looking  at  the  nose  of 
the  aircrgift.  This  would  be  one  blade  sticking  up  here. 

The  purpose  of  the  pilot  tube  is  to  provide  for  a  stiff  fit  when  you 
slip  the  blade  over  it,  and  then  you  clamp  the  blade  and  hold  it  on 
down  there.  This  is  a  single  piece,  very  large,  heavy,  aircraft  grade, 
stainless  steel  forging  that  is  used  for  the  construction  of  the  hub. 
The  hub,  like  a  landing  gear,  cannot  be  built  in  a  fail-safe  mode 
because  of  the  way  it  operates. 

So  we  make  sure  when  we  approve  designs  like  this  that  the 
stresses  that  are  applied  to  the  hub  are  far  below  the  normal 
stresses  that  are  incurred  in  day-to-day  flight.  That  is  the  case 
here,  and  effectively  this  has  an  infinite  life,  as  Mr.  Forte  indi- 
cated. As  a  practical  matter,  there  have  been  about  114,000  of 
these  hub  arms  put  into  service  over  the  last  30  years  by  Hartzell 
on  various  three-,  four-  and  five-blade  propellers.  They  have  accu- 
mulated something  over  60  million  flight  hours,  and  until  the  Utica 
incident  in  April  1991,  20  years — I  am  sorry — 30  years,  or  nearly 
so,  after  their  introduction  into  service,  there  had  never  been  a  sin- 
gle failure  of  this  piece. 

The  failure  that  we  are  talking  about  that  occurred  in  Utica,  that 
appears  to  have  occurred  in  the  tragic  accident  involving  the  Grov- 
ernor,  and  appears  to  be  something  that  might  be  a  precursor  indi- 
cation of  the  crack  that  we  have  seen  in  our  inspection  occurred 
way  down  at  the  bottom  inside  this  forging  beneath  the  pilot  tube. 
So  it  is  at  the  bottom  on  the  inside  wall  of  this  single  forging.  You 
cannot 

Mr.  Peterson.  See  it.  OK 

Mr.  Broderick.  You  can't  get  at  it  from  this  side.  This  is  the  en- 
gine drive  shaft  connection  here. 

Mr.  Peterson.  Turn  it  this  way.  You  can  see  inside  of  the- 


Mr.  Broderick.  You  can  in  fact,  and  that  is  why  it  is  about  to — 
it  is  awfully  heavy. 

Mr.  Peterson.  Yes. 

Mr.  Broderick.  What  you  can  do  is  put  a  probe  inside.  What  you 
are  effectively  doing  is  trying  to  put  a  probe  down  below  the  pilot 
tube  but  just  below  the  pilot  tube. 

Mr.  Peterson.  You  have  to  pull  the  propeller  off  and  take  those 
clamps  off. 

Mr.  Broderick.  In  order  to  get  to  this,  you  must  take  the  propel- 
ler off  the  airplane,  take  the  blades  off  the  propeller  so  that  you 
have  a  four-piece  section  in  this  case. 

Mr.  Peterson.  You  can't  leave  that  on  the  plane  like  that  and 
just  take  the  bla,de  off? 

Mr.  Broderick.  You  could  if  you  had  a  technique  to  inspect  it 
ultrasonically  or  by  eddy  current.  We  have  no  probes  now  that  will 
detect  a  tiny  crack  inside  here  that  we  can  use  today.  The  only  way 
that  we  know  of  to  detect  a  crack  in  here  is  to  taJce  this  now  off 
this,  as  we  are  doing  with  the  four-blade  props  on  the  Mitsubishi 
MU-2B-60.  Take  it  off;  bring  it  back  to  the  Hartzell  factory,  be- 
cause as  Mr.  Forte  indicated  there  is  a  question  of  possibly  damag- 
ing the  hub  when  you  disassemble  this;  put  this  on  a  special  press 
and  literally  apply  many  tons  of  force  to  pull  this  pin  out.  If  you 
haven't  damaged  the  hub,  and  we  are  running  a  little  bit  more 


125 

than  5  to  7  percent  scrap  rate,  you  then  inspect  the  hub  for  crack- 
ing and,  as  noted,  rework  it  and  put  new  tubes  back  in. 

Mr.  Peterson.  I  should  have  asked  you  this  the  other  day  when 
you  were  in  my  office.  But,  you  know,  they  look  inside  of  people 
with  these  probes,  different  places. 

Mr.  Broderick.  It  is  called  a  borescope  in  aviation. 

Mr.  Peterson.  Why  couldn't  you  use  something  like  to  look  in- 
side it? 

Mr.  Broderick.  You  can,  sir.  But  the  problem  that  we  have  is 
we  are  looking  for  the  scratches  that  are  discussed  in  the  NTSB 
recommendation  that  gave  some  concern;  they  are  only  a  few  thou- 
sandths of  an  inch  deep,  and  this  is  something  that  has  been  in 
service,  perhaps,  for  5  or  10  or  15  or  20  years.  There  is  accumu- 
lated dirt  and  grime  in  there.  You  can't  just  simply  look  in  there. 
You  have  got  to  have  a  way  to  clean  this  surface  and  get  a  good 
visual  examination. 

Mr.  Peterson.  That  is  mostly  what  you  have  to  do.  You  have  to 
clean  it  so  that  you  can  see  what  is  there. 

Mr.  Broderick.  That  is  correct. 

Mr.  Peterson.  I  see. 

Mr.  Broderick.  The  only  way  we  have  been  able  to  detect  the 
crack  that  is  actually — ^has  been  found  is  to  disassemble  the  hub — 
that  is  the  problem. 

Mr.  Peterson.  There  isn't  any  way  to  clean  it  leaving  that  on 
there? 

Mr.  Broderick.  Not  that  we  have  yet  found  that  will  permit  you 
to  detect  the  crack  visually.  Your  eye  is  just  not  good  enough.  We 
are  looking  at,  and  I  might  point  out  that  Hartzell 

Mr.  Peterson.  Excuse  me.  But  don't  these  probes  magnify,  I 
mean? 

Mr.  Broderick.  Well,  they  can.  But  if  there  is  a  layer  of  dirt  or 
grime  covering  things  they  won't,  still  won't  see  beneath  it.  You  are 
looking  for  tiny  cracks.  You  really  need  something  with  electronics. 

Mr.  Peterson.  Couldn't  you  put  a  lot  of  pressure,  something  to 
squirt  in  there  and 

Mr.  Broderick.  Well,  they  will  be  looking  at  all  of  that.  But  I 
don't  think  cleaning  is  the  issue.  I  think  what  we  need  is  some 
kind  of  electronic  device,  an  ultrasonic  device,  an  eddy  current  de- 
vice or  something.  Right  now  we  have  used  a  nondestructive  tech- 
nique called  magnetic  particle  inspection.  After  you  pull  this  out 
the  hole  is  bigger.  It  is  a  lot  easier  to  see  in  there,  and  you  can 
magnetize  this  steel  and  put  particles  on  it  to  see  where  cracks  are 
because  of  the  discontinuity  in  the  magnetic  field. 

But  I  thought  it  would  be  helpful  to  look  at  the  actual  part,  and 
let  me  mention  a  couple  of  other  things.  Something  that  is  very  im- 
portant is  the  fact  that  there  are  about — ^nearly  7,000  of  these  pro- 
pellers, which  should  be  28,000  of  these  hubs  for  four-blade  propel- 
lers. There  are  about  27,000  propellers,  or  over  75,000,  close  to 
80,000  of  these  hub  arms  for  three-blade  propellers.  You  couldn't 
tell  the  difference.  In  fact,  I  don't  know  whether  that  is  a  three- 
blade  or  a  four-blade  hub  arm.  They  are  identical. 

What  that  means  is  that  if  we  have  the  kind  of  difficulty  that 
we  have  now  seen,  that  is,  a  crack  that  propagates  in  a  very  low- 
stressed  area,  there  is  not  a  lot  of  stress  involved  here,  we  don't 
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know  why  it  is  propagating  and  we  need  to  find  that  out.  Tomor- 
row we  are  starting,  if  things  continue  to  go  well,  inflight  tests  that 
were  directed  by  tne  FAA  that  Hartzell  conduct  to  remeasure  with 
an  instrumented  propeller  all  the  stresses  and  strsiins  in  here  that 
are  relevant,  and  we  will  redo  the  mathematical  modeling  to  try 
and  understand  the  distribution  of  those  stresses  and  strains  so 
that  we  can  do  what  you  were  discussing  earlier.  Take  from  the 
35,000  propellers  or  100,000  hubs  that  we  have  out  there,  get  rid 
of  those  that  don't  present  a  problem  from  the  technical  viewpoint 
and  only  focus  on  an  inspection  of  some  kind  yet  to  be  determined 
on  the  others. 

In  the  case  of  the  first  incident,  we  had  one  incident  on  114,000 
hubs,  had  no  idea  whether  it  was  a  Mitsubishi  MU-2B-60  or  anv 
other  kind  of  pattern  that  was  developing.  We  were  working  witn 
Hartzell,  but  frankly,  not  at  the  priority  that  has  been  accorded 
this  action  since  the  April  19  tragedy.  But  we  were  working  with 
Hartzell  and  our  own  specialists  to  try  and  figure  out  a  way  to  get 
a  probe  in  there  and  get  an  appropriate  signal  out. 

As  you  can  see,  when  we  saw  a  pattern — that  is,  the  second  inci- 
dent occurred  involving  the  tragic  accident — we  immediately  said 
this  is  now  a  pattern,  we  are  immediately  going  to  pull  out  all  the 
stops  and  do  something  extraordinary,  and  that  is,  forget  the  NTSB 
recommendation  that  we  develop  a  new  techniaue,  which  has  been 
our  roadblock,  and  go  right  to  the  old-fashionea  technique,  the  one 
that  we  know  will  work,  pull  all  the  propellers  back  to  the  factory, 
so  that  we  can  carefully  control  the  maintenance,  and  make  sure 
that  we  inspect  each  and  every  propeller. 

We  are  considering  broadening  that  AD  today  to  include  other 
aircraft.  We  haven't  yet  decided  which  aircraft  and  we  won't  make 
that  decision  until  the  results  of  the  strain  survey  that  starts  to- 
morrow and  the  modeling  are  in.  But  if,  in  fact,  we  can  see  a  rea- 
sonable pattern  developing  in  terms  of  our  technical  data,  we  are 
not  going  to  wait  to  develop  a  nondestructive  inspection  technique 
because  of  the  safety  implications. 

Meanwhile,  however,  Hartzell  has,  in  fact,  hired  a  full-time,  non- 
destructive inspection  specialist.  We  have  put  our  world  expert  in 
nondestructive  inspection  full  time  on  this  job.  We  also  have  our 
national  resource  specialist  in  fi*acture  mechanics  working  on  un- 
derstanding the  loads  and  their  distribution  within  the  propeller 
hub  assembly,  so  that  we  can  do  everything  that  we  can  to  develop 
the  testing  rationale — that  is  the  key.  Then  using  that  rationale, 
apply  a  test  as  rapidly  as  possible  to  every  reasonable  propeller.  It 
may,  in  fact,  be  something  that  2  weeks  from  today  or  3  weeks 
from  today,  we  can  lay  out  a  very  clear  cut  and  logical  explanation 
as  to  what  we  have  done  and  why  we  have  done  it. 

It  also  may  be  something  that  still  is  a  mystery  at  that  time,  in 
which  case  we  have  to  seriously  look  at  the  other  four-blade  propel- 
lers. There  are  nearly  7,000  of  them.  At  the  rate  of  inspection  we 
are  talking  about  today,  that  is  3  years'  worth  of  inspections, 
roughlyspeaking. 

Mr.  Peterson.  And  it  is  going  to  take  you  2  or  3  weeks  to  know 
what  you  are  going  to  do?  Is  that  the  timeframe  we  are  looking  at? 

Mr.  Broderick.  Actually,  I  hope  we  will  know  sooner  than  that. 
I  was  just  picking  that  as  an  arbitrary  number.  Unfortunately, 
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when  you  have  an  unknown,  the  only  thing  that  we  can  do  is  put 
every  resource  we  have  as  an  expert  on  that  to  try  and  understand 
it  and  take  action.  That  is  what  we  will  do,  sir. 

We  will  be  happy  to  answer  any  other  questions  you  have. 

[The  prepared  statement  of  Mr.  Broderick  follows:] 
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STATEMENT  OF  ANTHONY  J.  BRODERICK,  ASSOCIATE  ADMINISTRATOR  FOR 
REGULATION  AND  CERTIFICATION,  FEDERAL  AVIATION  ADMINISTRATION, 
BEFORE  THE  HOUSE  COMMITTEE  ON  GOVERNMENT  OPERATIONS,  SUBCOMMITTEE 
ON  EMPLOYMENT,  HOUSING,  AND  AVIATION,  CONCERNING  THE  FEDERAL 
AVIATION  ADMINISTRATION'S  REI>ATIONSHIP  TO  THE  NATIONAL 
TRANSPORTATION  SAFETY  BOARD.   MAY  19,  1993. 

Mr.  Chairman  and  Members  of  the  Subcommittee: 


I  welcome  the  opportunity  to  appear  before  the  Subcommittee 
today  to  discuss  the  relationship  between  the  FAA  and  the  NTSB 
concerning,  in  particular,  the  way  in  which  FAA  responds  to 
safety  recommendations  proposed  by  the  NTSB.   I  understand  that 
the  Subcommittee's  interest  in  this  area  was  heightened  by  the 
tragic  accident  on  April  19  of  a  Mitsubishi  MU-2B-60  aircraft  in 
Dubuque,  Iowa. 

Any  review  of  the  FAA  and  NTSB  relationship  must,  of  course, 
consider  the  two  agencies'  missions.   The  NTSB  was  established 
by  Congress  to  investigate  accidents,  make  determinations  of 
probable  cause,  and  to  make  safety  recommendations  to  the 
regulating  agency.   In  1974,  Congress  acted  to  make  the  NTSB  an 
independent  agency  to  help  assure  the  independence  of  its 
accident  findings  and  safety  recommendations.   FAA  is  charged  by 
the  Congress  with  the  job  of  promoting  the  safety  of  our  air 
transportation  system  through  regulation,  surveillance,  and 
enforcement.   One  way  that  we  fulfill  our  safety 
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responsibilities  is  through  the  opportunity  to  benefit  from  the 
NTSB  accident  findings  and  the  recomipendations  they  make  to  us. 
The  U.S.  aviation  safety  record,  which  continues  to  improve  in 
all  segments  of  air  transportation,  reflects  the  fact  thdt 
concerns  for  the  safety  of  our  Nation's  air  travelers  occupies 
the  highest  priority  with  both  agencies. 

In  my  current  position,  I  have  worked  closely  with  NTSB 
officials  for  more  than  a  decade.   Today's  working  relationship 
is,  in  my  view,  a  positive  and  constructive  one.   I  firmly 
believe  that  we  have  as  good  a  working  relationship  today  as  we 
have  ever  had  with  the  NTSB.   Recently,  FAA  Acting  Administrator 
Del  Balzo  met  with  NTSB  Chairman  Vogt  to  discuss  ways  we  could 
build  on  that  relationship,  and  continue  to  improve  interaction 
between  the  agencies. 

Ke  recognize  that  we  benefit  from  many  of  the  technical 
recommendations  made  by  the  NTSB,  and  we  carefully  weigh  all 
safety  information  they  provide.   In  fact,  the  historical  record 
of  FAA's  response  to  NTSB  recommendations  shows  the  value  we 
place  in  their  input,  with  more  than  80%  of  "closed"  NTSB 
recommendations  having  been  adopted.   We  have  adopted  more  than 
90%  of  their  Class  I  (urgent)  recommendations.   Nevertheless, 
there  are--as  there  should  and  will  be--times  when  we  differ  on 
a  particular  course  of  action  that  should  be  taken  by  the  FAA. 
Despite  these  differences,  we  are  able  to  find  common  ground 


130 


-3- 
more  often  than  not,  and  the  safety  dialogue  between  the  two 
agencies  does  advance  the  safety  interest  of  the  traveling 

public. 

To  ensure  timeliness  in  responding  to  NTSB  recommendations,  we 
have  established  a  process  for  tracking  each  recommendation.   We 
have  consistently  met  the  90  day  requirement  for  initial 
response  to  an  NTSB  recommendation.   We  also  continue  to  track 
and  monitor  the  status  of  FAA  review  and  action  on  each 
recommendation  until  final. action  is  taken  by  the  agency. 

A  recent  review  of  our  responses  to  NTSB  recommendations  shows 
that  this  control  process  is  working  well,  with  FAA  actions 
needed  to  close  out  NTSB  recommendations  falling  within  the 
prescribed  timeframes.   More  specifically,  the  DOT  Inspector 
General  found  that,  except  in  the  case  of  the  lowest  priority 
recommendations  (Class  III  (long  term))  where  we  exceeded  the  5 
year  timeline  by  an  average  of  6  months,  the  FAA's  time  to  close 
out  NTSB  recommendations  averaged  less  than  the  timeframe  the 
NTSB  assigns  to  each  category.   Class  I  recommendations  call  for 
close-out  in  1  year;  on  average,  it  has  taken  FAA  7  months. 
Class  II  recommendations  call  for  close-out  within  2  years;  FAA 
has  averaged  22  months.    .,  , 

In  view  of  the  Subcommittee's  expressed  interest  concerning  the 
FAA's  response  to  the  NTSB  Class  II  recommendation  associated 
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with  the  Hartzell  propeller,  let  me  briefly  touch  on  that 

subject. 

On  September  27,  1991,  a  Canadian-registered  Mitsubishi 
aircraft,  equipped  with  a  Hartzell  HC-B4  propeller,  lost  a 
propeller  blade  in  flight.   The  aircraft  sustained  severe 
damage,  but  was  able  to  land  safely  in  Utica,  New  York. 

NTSB  subsequently  wrote  the  FAA  on  August  13,  1992,  making 
recommendations  concerning  the  Hartzell  propeller.   In  its 
letter,  the  NTSB  indicated  that  it  had  found  that  loss  of  the 
propeller  blade  was  the  result  of  fatigue  cracking  that  started 
from  the  inside  surface  of  the  propeller  hub  arm.   The  NTSB  had 
found  scratches  inside  this  area,  and  believed  uhat  these 
scratches  may  have  provided  an  origin  point  for  the  cracking, 
and  that  they  may  have  resulted  from  the  manufacturing  process. 
Accordingly,  the  NTSB  recommended  that  the  FAA,  with  the 
assistance  of  Hartzell,  develop  a  non-destructive  inspection 
technique  to  detect  the  type  of  crack  believed  to  have  resulted 
in  loss  of  the  propeller.   The  NTSB  recognized  in  its  letter 
that  an  inspection  that  required  disassembly  of  the  propeller 
and  pilot  tube  could  result  in  damage  to  the  hole  wall.   The 
development  of  a  non-destructive  inspection  technique  would  be 
designed  to  permit  the  inspection  with  the  pilot  tube  in  place, 
to  avoid  this  possible  maintenance-induced  problem.   The  NTSB 
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also  recommended  that  FAA  take  action  to  require  the  inspection 
of  Hartzell  KC-B4  propeller  blades  with  3,000  or  more  hours, 
either  at  their  next  overhaul  or  annual  inspection. 

The  FAA  responded  to  the  NTSB's  August  1992  recommendations  on 
October  26,  1992,  advising  the  NTSB  that  we  were  reviewing  the 
service  history  of  the  Hartzell  propeller  hubs  to  determine  the 
magnitude  of  the  problem.   We  also  advised  them  that  we  were 
reviewing  the  service  manuals  to  determine  what  changes,  if  any, 
needed  to  be  made.   Although  we  failed  to  include  this 
information  in  our  response  to  the  NTSB,  we  had  already  begun 
discussions  with  Hartzell  to  seek  to  develop  a  non-destructive 
inspection  technique  for  the  propeller  hub. 

On  January  4,  1993,  we  followed-up  on  our  earlier  response  to 
the  NTSB's  recommendations.   We  informed  them  that,  while  we 
agreed  with  the  intent  of  their  recommendations,  we  did  not 
believe  that  airworthiness  directive  action  was  necessary,  at 
that  time,  to  require  the  inspections  NTSB  had  recommended.   We 
also  informed  the  NTSB  that  Hartzell  Propeller  analysis  had 
shown  that  stress  levels  of  the  propeller  area  in  question  were 
acceptable,  and  that  no  metallurgical  discrepancies  were  found 
in  the  hub  material.   We  also  said  Hartzell  would  continue  its 
investigation  and  would  provide  us  with  its  findings.   Further, 
FAA  would  continue  to  monitor  the  service  history  of  the 
propeller  hub  design. 
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In  response  to  our  January  4  letter,  the  NTSB  wrote  the  FAA  on 
March  4,  1993,  reiterating  its  view  that  an  appropriate 
inspection  technique,  not  requiring  disassembly  of  the  HC-B4 
propeller  pilot  tube,  be  developed  and  applied.   The  NTSB  also 
noted  concern  that  the  FAA  had  not  seen  a  need  to  review  the 
design  and  fabrication  of  other  types  of  Hartzell  propellers 
using  the  same  type  of  hub  design. 

Although  the  correspondence  between  the  agency  and  NTSB 
highlights  the  issues  and  some  of  the  background,  it  does  not 
fully  depict  our  reasoning  or  the  nature  of  the  activities  we 
had  underway  within  the  agency.   Perhaps  most  important  is  the 
fact  that,  at  the  time  of  the  Utica  accident,  there  had  been  no 
other  comparable  Hartzell  blade  fractures  for  either  that  or  any 
of  the  other  similar  hub  designs  despite  three  decades  of  use 
and  some  60  million  hours  of  service  by  110,000  propeller  hub 
arms. 

One  action  we  took  was  to  review  all  the  known  service 
difficulty  history  on  the  Hartzell  HC-B4  propeller  hub  design, 
which  totals  over  6,000  4-bladed  propellers.   We  also  contacted 
several  propeller  overhaul  shops  to  gather  data  on  any  known 
cracking  problems  with  this  propeller  design.   Thousands  of 
propeller  hub  pilot  tubes  had  been  pulled  out  during  normal 
scheduled  maintenance  work,  and  not  one  crack  had  been  reported 
in  the  hub  arm  failure  area. 
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The  Hartzell  propeller  steel  hub  type  design  configuration 
includes  approximately  35,000  propellers  for  all  models  in 
service  worldwide.   The  Hartzell  steel  hub  design  has  over  60 
million  flight  hours  to  date.   The  HC-B4,  the  specific  model 
involved  with  the  Utica  accident,  has  been  in  service  for  20 
years  with  millions  of  flight  hours  accumulated. 

In  light  of  the  successful  performance  history,  in  addition  to 
the  finding  that  no  cracks  had  ever  been  reported  in  the  area  of 
concern  in  the  Utica  accident,  it  appeared  to  the  FAA  that  the 
Utica  hub  failure  was  an  isolated  case.   We  felt  it  would  not  be 
appropriate,  based  on  that  information,  to  issue  an 
airworthiness  directive  (AD)  until  an  effective  inspection  could 
be  developed  that  would  not  require  the  removal  of  the  pilot 
tube.   Such  an  AD  would  have  been  a  labor-intensive  and  costly 
effort,  resulting  in  substantial  downtime  for  aircraft  owners. 
Most  important,  however,  was  our  concern  regarding  the 
possibility  of  maintenance-induced  problems  from  these  thousands 
of  disassembly  operations.   The  safety  record  we  had  on  the 
Hartzell  propeller,  in  our  view,  simply  did  not  justify  that 
type  of  action.   Instead,  we  continued  to  work  with  Hartzell  to 
develop  a  satisfactory  non-destructive  inspection  procedure 
along  the  lines  recommended  by  the  NTSB.   Many  methods, 
including  x-ray,  eddy  current,  and  ultrasonic  techniques,  were 
reviewed  and  found  to  be  unusable.   Hartzell  had  concluded  that 
a  non-destructive  inspection  with  the  pilot  tube  in  place  was 
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not  possible  with  current  technology.   That  remains  the  case 
today. 

The  effort  to  implement  the  intent  of  the  NTSB  recommendation, 
without  introducing  new  airworthiness  problems,  was  still 
ongoing  when  the  Dubuque  accident  occurred  on  April  19,  1993. 
This  tragic  accident  involved  a  Hartzell  HC-B4  propeller  of  the 
type  involved  in  the  1991  accident.   The  blade  fracture  appeared 
similar  based  on  early  investigation;  the  airplane  was  an 
identical  model.   For  the  first  time,  then,  there  was  an 
indication  that  the  earlier  blade  problem  might  have  been  other 
than  an  isolated  aberration.   Accordingly,  on  April  28,  we 
issued  an  emergency  AD  requiring  inspection  of  the  inner  surface 
of  the  propeller  hubs  with  the  pilot  tube  removed.   The  AD 
included  the  unusual  requirement  that  the  disassembly  of  the  hub 
and  inspection  must  be  done  at  the  Hartzell  factory  laboratory 
rather  than  at  a  certified  repair  facility.   This  extraordinary 
measure  was  taken  in  an  attempt  to  minimize  the  possibility  of 
maintenance-induced  error,  and  maximize  speed  and  consistency  of 
data  collection. 

At  this  point,  we  still  cannot  account  for  the  cause  of  the 
fractures.   Engineering  data  does  not  indicate  that  the  area  of 
the  fractures  is  subjected  to  stress  loads  that  would  be  a 
likely  cause.   Analysis  is  on-going  to  revalidate  the  stress 
load  data.   Actual  flight  tests  are  also  being  conducted  this 
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week.   We  continue  to  work  with  the  NTSB  on  this  issue,  and  are 
a  participant  in  the  accident  investigation,  which  they  oversee. 

In  closing,  Mr.  Chairman,  I  can  assure  you  that  we  are  working 
closely  with  the  NTSB  on  this  issue,  and  that  we  do  so  on  other 
safety  issues  as  well.   We  also  are  continuing  our  work  with 
Hartzell. 

That  concludes  my  prepared  statement,  Mr.  Chairman.   I  would  be 
pleased  to  respond  to  any  .questions  you  may  have  at  this  time. 
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Mr.  Peterson.  You  say  it  will  take  3  years? 

Mr.  Broderick.  Well,  there  are  about  7,000  propellers  out  there. 
At  today's  rate,  we  are  running  about  5  per  day. 

Mr.  Peterson.  Well,  if  you  put  an  AD  on  all  these  planes  and 
said  they  had  to  have  this  inspection  in  10  hours,  are  you  telling 
us  you  are  going  to  ground  80  percent  of  the — 90  percent  of  the 
planes  that  have  these  propellers 

Mr.  Broderick.  Certainly  don't  want 

Mr.  Peterson  [continuing].  Because  they  won't  be  able  to  get 
them  inspected? 

Mr.  Broderick.  We  certainly  don't  want  to.  But  if,  in  fact,  the 
strain  survey  shows  that  we  have  got  a  problem  and  the  finite  ele- 
ment modeling  shows  that  those  loads  are  creating  a  problem  and 
we  need  to  have  them  inspected  and  we  have  no  other  alternative, 
we  certainly  have  to  consider  that.  That  is  the  kind  of  balancing 
that  we  have  to  do  every  time  we  get  an  NTSB  recommendation. 

There  is  a  safety  need.  They  recommended  that  we  inspect  all 
four-blade  propellers.  We  have  no  way  of  doing  that  today  with  a 
nondestructive  technique.  If  we  confirm  the  safety  need,  we  will 
have  to  consider  taking  the  kinds  of  actions  that  we  don't  like  to 
see  but  are  necessary  in  the  interest  of  safety,  and  that  is  exactly 
what  we  will  do. 

Mr.  Peterson.  Well,  we  want  to  thank  you  for  your  testimony. 
You  have  been  provided  also  a  packet  of  documents  which  we  have 
received  from  the  FAA,  from  NTSB,  and  from  Hartzell,  and  I  am 
going  to  periodically,  in  my  questions,  refer  to  some  of  them.  These 
documents  include  memorandums  from  the  FAA's  Boston  oflfice, 
Chicago  office,  and  headquarters  here  in  Washington. 

Could  you  explain  the  various  roles  of  each  office  regarding  the 
NTSB  Hartzell  recommendations? 

Mr.  Broderick.  Tom  McSweeney  is  the  Director  of  Aircraft  Cer- 
tification, and  Tom  reports  to  me  and  has  a  staff  of  about  800  peo- 
ple that  work  for  him  around  the  world. 

Tom,  why  don't  you  explain  briefly  the  organizational  structure. 

Mr.  McSweeney.  OK.  We  have  divided  responsibility  up  into 
four  pockets  around  the  country  as  a  fimction  of  various  kinds  of 
products.  The  office  in  Boston,  what  we  call  the  engine  and  propel- 
ler directorate,  is  responsible  to  me  for  all  national  policy  on  en- 
gines and  propellers,  both  technical  policy  and  procedural  policy 
and  rulemaking.  So  that  is  the  office  that  I  look  to  for  being  re- 
sponsible to  me  to  resolve  any  issues  related  to  engines  and  propel- 
lers. 

The  Chicago  Aircraft  Certification  Office  is  the  office  that  has 
Hartzell  in  its  geographical  area,  and  therefore  is  the  day-to-dm^ 
contact  between  Hartzell  and  the  FAA.  That  office  receives  its  ad- 
ministrative guidance  and  direction  from  the  headquarters  in  Kan- 
sas City,  but  receives  national  policy  on  propellers  and  engines 
from  the  Boston  office. 

Mr.  Peterson.  Who  is  the  ultimate  decisionmaker,  and  what  is 
the  coordination  role  of  headquarters? 

Mr.  McSweeney.  The  ultimate  decisionmaker,  the  ultimate  per- 
son responsible  for  aircraft  certification  is,  of  course,  myself,  and  I 
get  involved  in  issues  both  of  accident  nature  and  policy  nature  of 
any  other  kind  when  that  item  is  of  significance. 
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Mr.  Peterson,  You  received  recommendations  from  the  NTSB  in 
August  1992  to  develop  a  nonintrusive  inspection  of  four-blade 
Hartzell  propeller  hubs.  Was  such  an  inspection  possible  with  the 
existing  technology? 

Mr.  Broderick.  The  technology  would  allow  you,  as  Mr.  Forte 
indicated,  to  conceive  of  doing  a  nondestructive  inspection.  The 
question  that  we  had  to  answer,  and  we  answered  in  the  negative, 
was  could  you  do  it  without  pulling  the  pilot  tubes  out. 

Mr.  Peterson.  So  the  answer  is  no. 

Mr.  Broderick.  Well,  the  technology  answer  is  yes.  The  practical 
answer,  without  pulling  pilot  tubes,  is  no. 

Mr.  Peterson.  Did  Hartzell  ever  tell  you  that  a  nondestructive 
inspection  technique  could  be  developed? 

Mr.  Broderick.  No.  In  fact,  they  have  been  and  continue  to  be 
very  skeptical  about  developing  a  nondestructive  technique  that 
will  work,  again,  without  pulling  the  pilot  tubes,  and  frankly,  so 
are  we.  While  it  is  theoretically  possible,  as  a  practical  matter  it 
may  not  be  possible.  That  is  what  we  are  working  on  right  now. 

Mr.  Peterson.  In  the  period  between  when  NTSB  contacted  you 
in  August  1992  and  the  April  19  crash  in  Dubuque,  why  did  you 
think  a  one-time  visual  inspection  and  the  requirement  for  mag- 
netic particle  inspection  every  3,000  hours  was  sufficient? 

Mr.  Broderick.  We,  unfortunately,  did  a  very  poor  job  of  ex- 
plaining what  we  were  doing  to  the  NTSB,  and  if  there  is  one  thing 
I  would  do  over  again,  I  would  tell  you  that  we  would  be  much 
more  forthcoming  in  terms  of  detail  in  the  letter  that  we  had  an- 
swered. 

In  point  of  fact,  we  were  trying  to  do — develop  not  only  with 
Hartzell  but  with  our  own  people  a  rationale  as  to  how  to  go  and 
inspect  which  propellers.  As  I  indicated,  when  you  look  at  the  iden- 
tical propellers,  you  are  talking  about  nearly  35,000  of  them.  So, 
in  order  to  focus  things  down  with  one  data  point,  only  one  inci- 
dent, you  have  to  have  a  rationale.  We  didn't  have  one  and  weren't 
able  to  do  that.  For  example,  we  weren't  able  to  isolate  the  cause, 
a  pattern  to  the  Mitsubishi  MU-2B-60. 

Mr.  Peterson.  This  inspection  technique  was  Hartzell's,  so  did 
you  then  trust  Hartzell's  inspection  procedures  which  proceeded 
the  1991  failure  more  than  those  that  were  recommended  by  the 
NTSB? 

Mr.  Broderick.  NTSB  actually  didn't  recommend  a  specific  pro- 
cedure. They  said  develop  a  nondestructive  inspection  technique 
perhaps  using — I  think  they  talked  about  ultrasonic  and  x  ray.  I 
know  at  least  informally  they  did.  But  there  isn't  a  specific  tech- 
nique recommended. 

Mr.  Peterson.  They,  obviously,  didn't  think  that  what  Hartzell 
had  recommended  was  adequate.  Isn't  that  what  they  were  saying? 

Mr.  Broderick.  That  is  correct.  Because  you  need  to  pull  this 
tube  out.  And  what  they  recommended  and  what  we  actually  con- 
curred in  and  were  working  on  was  that  we  needed  to  develop  a 
nondestructive  inspection  technique  that  would  allow  you  to  get 
down  in  there  with  that  tube  in,  and  we  haven't  been  able  to  do 
that  yet. 

We  haven't  given  up  on  it,  but  we  haven't  been  able  to  do  it. 
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Mr.  Peterson.  Mr.  Forte  testified  that  Hartzell  Propeller  told 
the  NTSB  this  week  that  they  made  no  effort  to  develop  a  non- 
destructive inspection.  So  let  me  know  again  what  exactly  were  you 
doing  to  follow  the  NTSB  directive. 

Mr.  Broderick.  Well,  Tim  Smythe,  the  person  that  you  men- 
tioned in  Chicago,  was  working  literally  daily  with  Hartzell.  We 
have  an  April  2  letter,  which  predates  the  tragic  accident  bv  1 
week  or  more — 2  weeks — ^from  Hartzell  indicating  that  they  had 
concluded  that  it  was  not  possible  to  do  a  nondestructive  inspection 
technique.  It  is  our  view,  and  we  would  be  happy  to  provide  for  the 
record  indications  of  why  we  think  so,  but  we  had  literally  a  dozen 
or  so  telephone  conversations,  meetings,  minutes — I  mean  phone 
calls,  things  like  that,  in  February,  March,  and  April,  early  April, 
talking  about  nondestructive  inspection  with  Hartzell. 

Mr.  Peterson.  Well,  is  Mr.  Forte  wrong? 

Mr.  Broderick.  No,  I  don't  think  he  is  wrong.  I  think  I  would 
like  to  look  at  precisely  what  he  said,  but  basically  I  think  he  said 
it  wasn't  a  high  priority  or  something  like  that,  and  I  would  abso- 
lutely agree  with  that.  It  wasn't  that  they  were  absolutely  not 
doing  anything.  I  mean  I  can  tell  you  right  now  that  we  started  in 
September  and  August  talking  with  them  about  nondestructive  in- 
spection. Now  whether  they  believed  it,  whether  they  thought  they 
were  going  to  be  able  to  do  it,  I  can't  tell  you.  I  can  tell  you  that 
they  were  quite  negative  about  it  because  of  the  difficulty.  We 
would  have  to  agree. 

Since  this  tragedy  we  have  been  working  literally  7  days  a  week 
trying  to  figure  out  a  way  to  do  the  nondestructive  inspection  in 
that  confined  area,  and  we  can't  do  that.  Cannot  figure  out  how  to 
do  it. 

Mr.  Peterson.  But  he  did  say  they  absolutely  weren't  doing  any- 
thing? 

Mr.  Broderick.  That  is  what  somebody — ^he  didn't  say  that  just 
a  few  minutes  ago,  I  don't  believe.  And  I  think  really,  frankly,  you 
would  have  to  ask  Hartzell.  I  mean  we  have  provided  you  with  all 
the  documentation  we  have.  You  have  a  copy  of  the  April  2  letter 
that  they  wrote  to  us,  which  in  our  view  is  a  sort  of  concluding  let- 
ter to  their  investigation.  In  our  view,  they  were  working,  again  not 
at  the  priority  that  we  have  accorded  this  since  April  19,  but  they 
were  working  on  that  and  they  had  concluded  in  early  April  that 
it  couldn't  be  done. 

Mr.  Peterson.  Well,  the  FAA  was  told  by  Hartzell  in  September 
1992  that  they  believed  there  was  no  justification  for  an  inspection, 
but  that  a  possible  service  bulletin  for  the  Mitsubishi  MU-2B-60's 
could  be  sent  out.  Was  that  service  bulletin  relative  to  hub  cracks 
ever  sent? 

Mr.  Broderick.  No,  it  wasn't.  That  is  the  only  information  that 
I  am  aware  of,  that  one  letter  that  you  provided  and  discussed  with 
Mr.  Forte  that  discusses  that  issue.  Let  me  point  out  that  what 
Hartzell  was  doing  was  looking  at,  if  you  will,  a  burden  that  they 
had  of  35,000-36,000  propellers  out  there.  They  were  trying  to  find 
some  rationale  to  convince  the  FAA  to  limit  our  imposition  of  a 
burden  to  a  small  number.  And  they,  essentially  without  any  sup- 
porting rationale  said.  Why  don't  you  inspect  all  the  Mitsubishi 
MU-2B-60's? 
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Mr.  I'eterson.  Well,  why  didn't  you? 

Mr.  Broderick.  Well,  as  I  indicated  to  you,  there  are  34,000 
other  propellers  that  were  identical  in  terms  of  the  hub. 

Mr.  Peterson.  But  is  that  a  justification  to — I  mean  you  are 
jumping  to  this,  way  out  to  this  conclusion  that  would  make  it  a 
decision  that  would  be  no.  Where  if  you  focused  in  as  they  sug- 
gested, that  is  something  that  is  doable,  and  would  probably  have 
avoided  this  catastrophe  had  it  been  done. 

Mr.  Broderick.  It  is  conceivable 

Mr.  Peterson.  And  I  don't  understand  how  you  got  way  out  here 
from  there,  I  mean. 

Mr.  Broderick.  Because  we  had  no  technical  rationale  whatso- 
ever to  limit  our  consideration  to  the  Mitsubishi  MU-2B-60  at  that 
time.  Until  the  second  Mitsubishi  MU-2B-60  accident,  or  incident, 
we  had  absolutely  no  technical  rationale  to  do  it. 

Mr.  Peterson.  But  Hartzell  suggested  this  to  you. 

Mr.  Broderick.  As  a  mechanism  for  limiting  the  scope  of  our  in- 
quiry. 

Mr.  Peterson.  Well,  you  could  have  expanded  it  anytime  you 
wanted.  I  mean,  if  you  had  taken  that  recommendation,  and  would 
have  focused  in,  and  you  could  have  found — ^you  found  one  crack 
already,  you  would  have  probably  found  the  one  in  this  airplane, 
and  by  time  you  get  done  maybe  you  will  find  three  or  four  more, 
so  then  you  would  have  realized  you  had  a  bigger  problem  than  you 
thought. 

Mr.  Broderick.  That  is  right. 

Mr.  Peterson.  And  then  you  would  have  had  another  decision 
to  make.  But  I  mean  just  the  fact  that  you  are  going  to  focus  in 
on  those  hundred  and  some  airplanes  wouldn't  have  limited  you 
from  looking  beyond  that.  I  mean  I  don't  understand. 

Mr.  Broderick.  You  are  right,  Mr.  Chairman.  I  wish,  in  retro- 
spect, that  one  of  us  had  made  the  arbitrary  decision  to  limit,  to 
put  out  an  emergency  airworthiness  directive  exactly  like  we  did  on 
April  28.  But  it  would  have  been  just  that,  arbitrary.  We  had  no 
rationale.  We  need  to  have  a  supporting  rationale  to  do  that. 

Mr.  Peterson.  But,  you  know  the  manufacturer  recommended 
this.  I  mean,  we  have  the  letter  here.  So  how  could  you  say  that 
is  arbitrary? 

Mr.  Broderick.  It  is  arbitrary  when  the  NTSB  has  rec- 
ommended that  we  take  action  which  would  be  costly  against  7,000 
of  their  products. 

Mr.  Peterson.  Well,  they  recommended  that  you  look  at  1,000. 

Mr.  Broderick,  No.  They  recommended  that  we  look  at  7,000. 
They  said  we  should  look  at  all  four-blade  props,  which  are  7,000 
props. 

Mr.  Peterson.  OK,  But  that  is  not  28,000. 

Mr.  Broderick.  No,  sir.  But,  as  I  pointed  out 

Mr.  Peterson.  There  is  nothing  in  any  of  the  documentation 
where  you  looked  at  anything  other  than  28,000. 

Mr.  Broderick.  That  is  right. 

Mr.  Peterson.  That  all  of  the  discussion  is  that  it  is  going  to 
cost  $15  million  because  you  have  to  look  at  all  these  props. 
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Mr.  Broderick.  Because  the  reason  we  talk  about  28,000,  and 
maybe  that  is  a  red  herring,  is  because  they  are  all  identical.  We 
could  limit  it,  again,  to  the  7,000  four-blade  props 

Mr.  Peterson.  Well,  then  why  didn't  you  put  the  AD  on  all  of 
these  at  this  time? 

Mr.  Broderick.  Because  we  now  have  a  pattern.  We  have  a  pat- 
tern of  Mitsubishi  MU-2B-60  incidents. 

Mr.  Peterson.  OK  I  mean  I  just  don't  follow  the  logic.  I  mean, 
you  are  telling  me  that  these  are  all  the  same. 

Mr.  Broderick.  That  is  correct. 

Mr.  Peterson.  And  so  you  can't  tell  the  difference. 

Mr.  Broderick.  That  is  correct. 

Mr.  Peterson.  And  yet  because  it  happened  on  those  two  air- 
craft now  you  are  going  to  limit  it,  where  before — I  mean  I  just 
don't,  I  guess  I  just  don't  follow  you. 

Mr.  Broderick.  We  are  limiting  it  just  exactly  as  you  suggested 
we  do.  We  have  a  pattern.  We  are  going  to  start  here.  If  we  find 
out  in  the  next  few  days  that  we  need  to  expand  it,  we  are  going 
to  expand  that  AD,  and  I  hope  we  have  we  have  a  nondestructive 
inspection  technique  by  then. 

Mr.  Peterson.  Are  you  looking  at  any  of  these  three-  or  five- 
blade  hubs  now  at  this  point?  Or  any  of  the  four  blade  on  these 
other  airplanes? 

Mr.  Broderick.  We  are  looking  at  the  hub,  which  is  identical  on 
three  and  four  blade,  28,000 — actually  it  is  35,000  propellers.  They 
are  all  identical.  We  are  making  a  strain  survey  right  now  on  the 
Mitsubishi  MU-2B-60.  We  will  be  able  to  use  that  mathematical 
data  to  relate  to  other  blades  and  other  hubs. 

Mr.  Peterson.  Are  you  pulling  any  hubs  on  any  other  airplanes? 

Mr.  Broderick.  No,  sir.  We  don't  have  enough  lab  capacity  right 
now.  It  is  full  up  with  every  one  of  the  Mitsubishi  MU-2B  propel- 
lers that  we  can  get. 

Mr.  Peterson.  People  that  have  these  other  airplanes,  have  they 
been  notified? 

Mr.  Broderick.  No,  sir,  they  haven't. 

Mr,  Peterson.  Do  you  think  that  they  ought  to  be? 

Mr.  Broderick.  What  would  we  tell  them  to  do?  We  wouldn't 
have  any  recommendation  to  them. 

Mr.  PETERSON.  So  that  is  why  you  don't  notify?  Is  that  why  you 
didn't  notify  people  about  the  Utica  accident? 

Mr.  Broderick.  We  have  about  2,000  aircraft  accidents  of  one 
kind  or  another.  Most,  thank  God,  are  not  fatal  accidents. 

Mr.  Peterson.  Most  of  them  are  pilot  error,  too. 

Mr.  Broderick.  Most  of  them  are  pilot  error,  but  10-20  percent 
of  them  involve  airworthiness.  We  get  something  like  34,000  re- 
ports that  we  call  service  difficulty  reports  a  year  that  involve  me- 
chanical problems  of  one  kind  or  another.  We  get  30  reports  a  year 
of  mechanical  problems  of  one  kind  or  another  on  the  Mitsubishi 
MU-2  series  aircraft. 

We  want  to  send  information  to  pilots  that  they  will  immediately 
pay  attention  to,  not  that  every  week  or  twice  a  week  they  get  a 
letter  from  the  FAA  that  reports  another  incident.  We  want  to 
make  sure  that  we  convey  to  them  actionable  information  that  they 
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really  take  seriously.  If  we  have  information  that  they  can  take  se- 
riously, we  will  get  it  out  to  the  pilots  as  soon  as  possible. 

Mr.  Peterson.  So  you  would  oe  opposed  to  my  recommendation 
that  something  similar  to  what  happened  in  Utica  be  made  avail- 
able in  some  direct  fashion  to  the  owners  and  operators  of  that 
similar  type  aircraft. 

Mr.  Broderick.  No.  I  certainly  wouldn't  be  opposed  to  it.  I  would 
question,  depending  on  the  number  of  reports  that  we  ended  up 
getting,  question  the  utility  of  some  of  it,  but  let  me  point  out  that 
as  I  understand  your  proposal 

Mr.  Peterson.  But  I  limited  it  to  when  you  were  in  an  unaccept- 
able mode. 

Mr.  Broderick.  That  is  right,  and  that  is  very  rare.  And  so  that 
would  be  something  that  is  worth  considering. 

Let  me  point  out  that  the  Board  in  the  past  has  done  something 
similar  to  that. 

Mr.  Peterson.  You  are  in  an  unacceptable  mode  now  with  these 
other  four-blade  propellers.  You  have  not  put  an  AD  on  these  other 
propellers. 

Mr.  Broderick.  I  could  go  back  and  I  think  that  the  Board 
would — we  could  go  back  and  convert  that  to  an  acceptable  rec- 
ommendation by  accepting  it,  and  that  is  exactly  what  we  are 
doing,  except  we  haven't  taken  the  time  to  write  a  letter.  We  have, 
and  have  since  September,  accepted  the  concept  that  we  need  to 
develop  a  nondestructive  technique.  We  didn't  have  the  priority  on 
it  before  April  19  that  we  did  after.  But  there  is  nothing  that  we 
can  do  that  we  are  not  doing  now  that  we  know  of  to  accelerate 
this.  We  are  doing  everything  we  possibly  can. 

Mr.  Peterson.  We  have  a  hard  time  seein^^  within  the  docu- 
mentation where  that  last  statement — I  mean  it  doesn't — ^you  say 
that  you  were  doing  that,  but  we  find  a  hard  time  documenting 
that  in  the  information  we  have  been  looking  at,  you  know. 

Mr.  Broderick.  Well,  sir,  I  am  sorry  that  we  don't  have  good 
documentation.  What  I  can  tell  you  is  that  we  immediately  worked 
with  Hartzell  in  August  and  September  period  of  last  year.  Our 
focus  at  the  time  on  the  manufacturing  problem  caused  us  to  do  a 
special  audit  of  Hartzell's  manufacturing  facility. 

Mr.  Peterson.  But  nothing  happened. 

Mr.  Broderick.  Yes,  it  did.  We  found  out  that  there  weren't  any 
manufacturing  problems  that  we  could  detect.  Then  by  the  time  we 
got  a  response  from  NTSB  in  January  that  indicated  that  they 
were  imsatisfied  with  our  response,  as  I  indicated,  we  started  then 
reexamining  the  nondestructive  inspection  work  and  put  our  non- 
destructive inspection  specialists  on  this  project. 

Mr.  Peterson.  We  have  no  indication  that  you  put  those  people 
on  in  January.  As  far  as  we  know,  you  didn't  do  it  until  after  the 
accident. 

Mr.  Broderick.  We  don't  have  a  lot  of  documentation,  nor  do  we 
normally  in  the  course  of  the  day-to-day  business  on  incidents  like 
this  make  that  kind  of  documentation.  The  only  thing  I  can  tell  you 
is  that  this  kind  of  incident  will  reaffirm  to  me  the  absolute  neces- 
sity of  not  only  documenting  what  we  do,  but  documenting  thor- 
oughly everything  that  we  are  doing  when  we  communicate  with 
NTSB  to  avoid  communications  difficulties. 
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Mr.  Peterson.  So  you  are  in  the  process  of  putting  an  AD  on 
these  other  four-blade  propeller  airplanes — the  KngAir  and  all  the 
others? 

Mr.  Broderick.  We  are  evaluating  what  we  should  do.  And  yes, 
we  are  looking  at  expanding  that  AD.  How  much  we  expand  it,  we 
haven't  yet  made  a  decision. 

Mr.  Peterson.  How  soon  are  you  going  to  make  a  decision? 

Mr.  Broderick.  I  hope  to  be  able  to  make  it  literally  within 
days,  but  I  would  expect  that  it  will  take,  certainly,  several  weeks. 

Mr.  Peterson.  And  if  you  decide  not  to  do  this  and  you  are  in 
an  unacceptable  mode,  is  anybody  going  to  notify  these  aircraft 
owners  of  this  situation? 

Mr.  Broderick,  If  we  have  information  that  we  think  will  do 
them  some  good,  we  will,  sir.  I  am  not  sure  what 

Mr.  Peterson.  Well,  don't  you  think  this  information  would  do 
them  some  good?  I  mean  we  have  just  been  over  this.  Don't  you 
think  that  they  ought  to  know  that  two  of  these  propellers  have 
come  apart? 

Mr.  Broderick.  There  is  an  enormous  amount  of  focus  on  trying 
to  solve  the  problem  instead  of  telling  them  that  there  is  poten- 
tially a  problem  out  there.  If  we  can  get  information,  we  certainly 
will  do  that. 

Mr.  Peterson.  But  why  wouldn't  you  want  these  people  to 
know? 

Mr.  Broderick.  I  think  that  they  do  know,  with  all  of  the  pres- 
sure that  we  have. 

Mr.  Peterson.  I  am  not  so  sure  about  that. 

Mr.  Broderick.  Well,  we  will  evaluate  that.  I  will  be  happy  to 
do  that,  and  we  will  be  happy  to  provide  you  for  the  record  our  ra- 
tionale as  to  whether  we  should  or  shouldn't  issue  a  letter  to  every 
single  owner  of  these  propellers. 

[The  information  follows:] 

The  NTSB  has  considered  information  provided  by  the  FAA's  letter  of  May  21, 
1993,  and  reclassified  these  recommendations  as  "open,  acceptable  action"  on  June 
21,  1993.  Accordingly,  there  is  no  need  to  communicate  with  owners  of  these  specific 
propellers,  as  there  is  no  disagreement  between  the  FAA  and  the  NTSB.  If,  in  the 
future,  airworthiness  issues  on  general  aviation  aircraft  are  the  subject  of  NTSB 
reconmiendations  with  which  the  FAA  disagrees,  and  the  NTSB  classifies  this  dis- 
agreement as  "Sinacceptable  action,"  the  FAA  will  notify  all  owners  of  affected  air- 
craft of  the  NTSB  recommendation  and  the  FAA  response  so  that  they  may  decide 
for  themselves  an  appropriate  course  of  action. 

Mr.  Peterson.  I  have  got  some  more  questions,  but  I  will  maybe 
take  a  break  here  and  see  if  Mr.  Johnson  or  Mrs.  Thurman — Mr. 
Johnson,  do  you  have  any? 

Mr.  Johnson.  Well,  thank  you,  Mr.  Chairman.  I  join  in  the 
chairman's  comments,  and  I  think  that  we  need  to  devise  a  system- 
atic way,  and  maybe  it  has  to  come  from  the  NTSB  rather  than  the 
FAA,  of  letting  the  owners/operators  of  these  aircraft  know  when 
there  has  been  a  problem  from  the  NTSB's  point  of  view,  even 
when  the  FAA  has  rejected  that  recommendation  of  the  NTSB.  It 
seems  to  me  that  that  sort  of  notification  would  at  least  give  the 
owners  some  inkling  that  there  is  a  potential  problem  out  there, 
even  if  the  FAA  doesn't  agree  that  recommendation  is  worth  adopt- 
ing. 
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One  of  the  great  fears  that  I  think  this  committee  has  is  whether 
the  FAA  has  grown  to  close  to  the  very  businesses  and  corporations 
which  it  is  directed  to  regulate.  I  think  there  is  a  great  deal  of  con- 
cern there  about  whether  the  FAA  is  adequately  protecting  the  in- 
terest of  air  travelers  or  whether  it  is,  in  part,  grown  to  the  point 
where  it  is  also  protecting  the  interests  of  the  corporations, 
Hartzell  and  others,  that  it  is  designed  to  regulate,  to  control. 

It  appears  the  FAA  has  taken  Hartzell's  cost  estimates  on  the 
cost  that  it  would  take  to  inspect  these  propellers.  On  the  questions 
that  were  submitted  after  the  Governor  Mickelson  crash,  in  a  state- 
ment from  the  Washington  FAA  to  the  regional  office,  the  regional 
office  is  told  to  "alert  Hartzell  that  if  NTSB  recommends  grounding 
for  propellers  with  more  than  X  hours  we  will  probably  have  to  ac- 
cept it.  It  is  a  rough  political  climate  with  the  new  Secretary  and 
Administrator." 

That  sends  a  message  to  me  that  were  it  not  for  the  pressure 
coming  from  Congress  and  from  the  media  that  maybe  we  wouldn't 
be — that  the  FAA  even  to  this  day,  even  after  2  crashes — would  not 
be  pursuing  this  as  aggressively  as  they  are. 

I  just  want  to  share  with  you  those  concerns.  That  the  FAA 
should  continue  to  be  a  strong  advocate  for  air  safety,  and  that  it 
shouldn't  require  continuing  pressure  from  Congress  for  you  to 
move  aggressively. 

Mr.  Broderick.  Sir,  could  I 

Mr.  Johnson.  If  you  would  care  to  elaborate  on  that,  yes. 

Mr.  Broderick.  Yes,  let  me.  The  person  who  is  quoted  in  that — 
that  you  were  reading  from  was  myself,  and,  in  fact,  let  me  put 
some  context  on  why  I  said  that  to  Tom  who  then  reported  it  to 
the  people  in  Boston  and  Chicago.  We  were  telling  them  to  do  ev- 
erything within  their  power  to  move  as  quickly  as  possible  to  get 
these  safety  actions  completed,  and  we  did  that  using  every  kind 
of  pressure,  if  you  will,  that  peers  can  bring  on  the  others,  and  that 
was  one  of  them.  And  I  am  pleased  to  say  that,  in  fact,  it  worked. 

The  "new  Administrator"  I  was  talking  about  was,  in  fact,  the 
Acting  Administrator  who  had  just  given  me  a  severe  upbraiding 
for  why  we  had  not  completed  the  action  that  was  then  underway 
on  the  emergency  airworthiness  directive  and  urged  us  to  do  every- 
thing in  our  power  to  get  it  out. 

As  to  the  issue  about  getting  close  to  the  industry,  the  only  point 
that  I  would  like  to  make  is  it  is  exactly  that  lack  of  closeness 
which  caused  us  to  reject  initially  Hartzell's  recommendation  that 
instead  of  spending  the  money  to  inspect  7,000  that  we  only  spend 
the  money  to — well,  require  owners  to  spend  the  money  to — inspect 
200.  So  it  was  a^narrowing  that  Hartzell  was  pushing  us  to  do  that 
we  wouldn't  accept. 

Mr.  Johnson.  Well,  your  response  to  the  suggestion  that  only  a 
couple  of  hundred  be  inspected  was  to  inspect  none  of  them. 

Mr.  Broderick.  No.  Our  response,  frankly,  now  is  the  question 
of  priority.  I  mean  we  wanted  to  inspect,  to  develop  a  technique  to 
inspect  all  of  them,  and  then  if  appropriate  broaden  that  inspection 
to  the  rest  of  the  fleet. 

Mr.  Johnson.  The  NTSB  made  several — ^three  safety  rec- 
ommendations subsequent  to  the  Utica,  NY  accident.  One  was  to 
develop  with  Hartzell  a  nondestructive  inspection  technique.  Sec- 
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ond  was  to  determine  if  the  hub  arms  and  the  Hartzell  propellers 
should  be  inspected  at  periodic  intervals.  And  third,  to  determine 
if  other  Hartzell  hubs  based  on  similarity  of  design  and  fabrication 
should  be  inspected. 

The  indications  that  we  have  is  that  some  attention  was  given 
to  this  first  issue  of  nondestructive  inspection  techniques,  although 
nothing  very  productive  came  of  that,  but  that  very  little  consider- 
ation was  given  to  the  other  two  recommendations.  Would  you  com- 
ment on  that? 

Mr.  Broderick.  Well,  sir,  again  I  regret  the  lack  of  detailed  doc- 
umentation. As  I  indicated  earlier,  it  didn't  take  much  consider- 
ation to  recognize  the  identicality  of  the  other  hub  designs,  so  as 
soon  as  we  knew  that  we  said,  OK,  whatever  we  find  will  likely 
applv  to  a  broad  class.  The  other  two  recommendations  were  de- 
pendfent  on  successfully  finding  this  nondestructive  testing  tech- 
nique which  we  have  not  yet  done,  and  as  soon  as  we  do  it  we  will 
implement  those  recommendations  as  appropriate. 

Mr.  Johnson.  Have  you  been  able  to  aetermine  whether  there  is 
any  historic  similarity?  Well,  are  there  manufacturing  similarities 
between  the  Utica  and  the  Governor's  hub?  Did  they  come  fi-om  the 
same  production  lot  or  have  close  serial  numbers  or  anything  along 
those  lines?  Has  that  been  pursued? 

Mr.  Broderick.  Tom,  would  you  like  to? 

Mr.  McSwEENEY.  Mv  recollection  is  the  Utica  was  manufactured 
in  1977  and  the  propeller  hub  from  the  Governor's  airplane  was  in 
1979.  We  have  not  yet  made  a  determination  of  exactly  how  many 
hubs  were  manufactured  during  that  timeframe. 

Mr.  Johnson.  I  yield  back  to  the  chairman. 

Mr.  Peterson.  Thank  you,  Mr.  Johnson. 

Mrs.  Thurman. 

Mrs.  Thurman.  Just  to  pursue  what  you  were  talking  about,  Mr. 
Chairman,  on  the  bulletin  a  little  bit,  and  particularly  to  a  re- 
sponse that  you  made  that — I  mean  I  think  I  can  understand  the 
response  but  I  guess  maybe  I  need  more  information  on  the  kinds 
of  information  that  you  might  be  getting  out. 

You  suggested  that  you  didn't  want  to  put  something  out  all  the 
time  so  that  people  just  quit  reading  it  and  it  didn't  become  impor- 
tant. What  other  kinds  of  information  would  go  out  into  those  bul- 
letins? I  would  think  that  a  breakdown  in  equipment  might  be 
something  that  they  might  look  at  more  importantly  than  some 
other  kinds  of  things,  but  I  don't  know  what  those  other  kinds  of 
things  might  be. 

Mr.  Broderick.  Well,  let  me  give  you  an  example  of  something 
that  happened  not  too  long  ago  that  we  find  useful  to  disseminate 
information.  A  month  or  two  ago  there  was  a  front  page  story  in 
the  Wall  Street  Journal  about  auto  pilot  problems  on  Boeing  747's. 
Seven  times  in  the  last  30  years  there  has  been  a  particular  kind 
of  malfunction.  In  a  couple  of  those  instances  the  airplane  became 
nearly  out  of  control.  As  I  remember  it,  one  of  them  was  a  foreign 
passenger-carrying  airplane  and  the  other  one  was  a  cargo  air- 
plane, but  the  details  aren't  important. 

One  knows  that  if  you  have  literally  tens  of  millions  of  uses  of 
something  once  in  a  while  it  is  going  to  fail.  We  reviewed  the  auto 
pilot  and  could  not  find  a  way  to  improve  it  that  wouldn't  itself 
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have  a  failure  rate  worse  than  what  we  had  currently.  So  what 
Boeing  did  is  Boeing  sent  a  letter  to  every  operator  of  those  air- 
planes for  dissemination  to  the  pilots,  an  "All  Operators"  letter,  all 
around  the  world. 

A  few  months  later  we  sent  a  different  but  similar  subject  letter 
to  all  the  airplanes  in  the  United  States,  again  so  that  they  could 
refresh  their  pilot's  minds  again,  telling  them,  "Look.  This  can  hap- 
pen in  an  auto  pilot.  This  is  what  you  do  to  prevent  it,  and  basi- 
cally it  was  instrument  scan,  keep  an  eye  on  tne  attitude  indicator 
at  all  times;  this  is  how  much  time  you  nave  to  react." 

So  it  is  information  talking  about,  as  you  indicated,  a  mechanical 
breakdown.  It  tells  you  what  happens,  what  the  circumstances  are, 
and  what  to  do  about  it.  In  the  case  of  something  like  this,  we  don't 
know  anj^hing  other  than  the  malfunction,  and  right  now,  today, 
I  am  not  sure  what  utility  that  particular  piece  of  information  has. 
We  certainly,  as  I  just  indicated,  will  look  at  that  and  see  if  in  the 
next  week  or  two  we  can  get  some  useful  information  to  give  to  pi- 
lots. But  what  would  a  pilot  do  with  information  that  says  that  two 
or  three  propeller  hubs  have  shown  cracks.  One  of  them  was  taken 
off  the  airplane  before  it  broke.  The  second  one  broke  and  noth- 
ing— the  airplane  landed  with  damage  but  nevertheless  landed 
safely.  And  the  third  one  resulted  in  the  tragic  accident  involving 
the  Governor  South  Dakota.  Period. 

Mrs.  Thurman.  But  I  guess  the  question  that  you  would  have  to 
come  back  with  is.  Isn't  that  something  that  should  be  left  up  to 
the  people  that  are  disseminating  that  information  in  their  own 
minds  as  to  what  they  want  to  do  with  the  information?  But  to 
have  the  information  is  the  most  important  to  them. 

Mr.  Broderick.  Well,  you  raise  a  good  point,  as  did  the  chair- 
man, and  we  certainly  will  look  at  that  in  cases — especially  when 
you  narrow  it,  as  Mr.  Johnson  said,  in  cases  where  we  disagree 
with  the  Board.  Perhaps  there  is  a  system  that  we  should  have 
that  in  some  way  at  least  informs  people  of  the  technical  cir- 
cumstances and  the  disagreement.  It  is  quite  rare,  but  as  I  indi- 
cated, we  will  look  at  that. 

Mr.  Peterson.  Well,  I  just  have  a — ^you  know,  we  have  this, 
whatever  this  is  here,  there  is  questions  evidently  submitted  by 
Mr.  McSweeney  to  Chicago  and  we  have  this  transcript,  and  just 
this  whole  tone  of  this,  that  you  are  going  to  probably  have  to  ac- 
cept this.  And  then  it  says  here,  can  we  justify  limiting  the  possible 
AD  action  to  just  the  Mitsubishi  MU-2B-60.  I  mean  it  just  kind 
of — it  is  like  you  are  being  drug  into  this.  I  mean  it  really  does 
seem  like  you  are  taking  the  side  of  the  manufacturers  almost,  you 
know,  in  tne  ton,e  of  all  of  this. 

Mr.  Broderick.  Actually,  the  manufacturer,  as  you  pointed  out, 
Mr.  Chairman,  had  been  urging  us  to  do  exactly  that,  and  we  were 
looking  more  broadly  until  the  accident  involving  the  Governor,  in 
which  case  we  focused. 

Mr.  Peterson.  We  have  a  hard  time  understanding  all  of  this. 
You  were  supposed  to  have  this  expert  studying  how  to  figure  out 
how  to  do  this  nondestructive  inspection,  and  nere  is  all  we  can 
find  that  he  accomplished.  You  said  he  was  on  since  January  and 
the  only  thing  we  can  find  is  this  scribbled  out,  3-line  memoran- 
dum that  was  faxed  to  you  on  April  22  after  the  accident.  And 
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what  it  says  is,  Tell  Hartzell — which  you  can  hardly  read  because 
it  is  scribbled — to  one,  do  bore  slope,  two,  evaluate  best  of  ET, 
whatever  that  is,  and  then  use  best. 

Now  that  is  the  extent  that  we  can  find  of  what  this  expert  was 
doing.  I  mean  it  looks  to  us  like — that  this  was  just  kind  of  cobbled 
togetner  because  they  had  this  accident  and  that  you  should  have 
been  doing  something.  I  mean  unless  there  is  more  that  we  don't 
know  about. 

Mr.  Broderick.  As  I  indicated,  Mr.  Chairman,  there  is  not  a  lot 
of  documentation.  The  kind  of  work  that  we  do  when  we  send 
somebody  like  Dr.  Broz  to  Chicago  is  to  have  him  walk  in  the  fac- 
tory or  walk  in  the  laboratory,  sit  down  and  do  examinations.  I 
must  admit  that  we  do  not  take  time  to  document. 

Mr.  Peterson.  Well,  what  kind  of  a  report  is  this? 

Mr.  Broderick.  That  is  not  a  report.  Nor  did  we  demand  a  re- 
port from  him.  We  didn't  expect  a  report  from  him.  We  wanted  him 
to  get  people  to  do  things,  not  to  write  reports. 

Mr.  Peterson.  But  nothing  got  done. 

Mr.  Broderick.  On  the  contrary.  What  he  has  done  in  reference 
to  that  is  develop  the  airworthiness  directive  and  issue  it.  And 
right  now  as  we  speak  he  is 

Mr.  Peterson.  After  the  accident.  I  mean  had  we  not  had  this 
accident  what  would  have  happened? 

Mr.  Broderick.  This  accicient  changed  dramatically  the  priority 
that  we  placed  on  this  problem. 

Mr.  Peterson.  Well,  obviously.  A  lot  of  things  happened  all  of  a 
sudden.  I  mean  our  question  is,  again,  what  was  happening  during 
all  this  period  of  time  when  you  ostensibly  were  working  on  this. 

Mr.  Broderick.  Mr.  Chairman,  we  did  not  put  the  priority  on 
this  between  September  and  April  that  we  have  since  then. 

Mr.  Peterson.  Not  only  that.  You  sent  2  letters  to  the  NTSB 
saying  that  you  would  not  do  inspections,  period. 

Mr.  Broderick.  Actually  if  you — the  top  paragraph  on  the  letter 
said  that  we  did  not  accept  the  recommendation.  If  you  read  the 
letter  carefully,  it  talks  about  "at  this  time."  And  I  regret  deeply 
the  fact  that  we  didn't  tell  them  that  we  were  working  on  that. 

In  our  view  we  were  working  on  trying  to  figure  out  how  to  do 
what  they  wanted,  and  it  was  not  until  the  January  letter  that  we 
realized  we  had  a  disconnect. 

Mr.  Peterson.  Well,  you  know  it  is  troubling,  you  know,  to  ev- 
erybody because  of  what  ultimately  happened  with  this  situation, 
and  I  just  think— you  know  I  just  think  your  response  was  not  ade- 
quate, and  I,  you  know,  really  regret  that  we  are  in  this  situation. 

I  don't  know,  Mr.  Machtley,  if  you  have 

Mr.  Machtley.  I  have  no  questions.  I  am  sorry  that  I  was  un- 
able to  be  here  for  the  whole  testimony.  I  think  that  certainly  the 
concerns  are  very  valid.  When  people's  lives  are  lost  and  there  is 
some  question  as  to  whether  or  not  the  FAA  has  purchased  rec- 
ommendations, that  is  a  very  serious  issue.  I  have  had  other  hear- 
ings I  have  had  to  attend. 

Mr.  Peterson.  Any  other  members  have  anything  else? 

[No  response.] 

Mr.  Peterson.  I  really  want  to  keep  in  close  touch  with  you  on 
this  whole  issue  about  where  you  are  heading  with  these  other  air- 
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planes,  and  this  process  of  notifying.  I  feel  like  we  need  to  do  some- 
thing. When  you  are  out  of  sync  with  the  NTSB  and  it  could  affect 
the  airworthiness  of  that  airplane,  I  just  think  we  need  to  consider 
some  kind  of  interim  step.  And,  if  you  folks  can  do  it  within  your 
regulatory  powers,  fine.  If  not,  I  guess  I  would  consider  putting  to- 
gether some  kind  of  legislation  to  see  to  it  that  you  do  do  it.  Be- 
cause I  think  it  could  have  made  a  difference,  and  I  think  this  inci- 
dent points  out  why  we,  maybe,  need  to  look  at  something  in  this 
area. 

I  see  you  nodding  your  head. 

Mr.  Broderick.  Well,  I  will  keep  in  close  touch  with  you  and  we 
will  evaluate  what  the  appropriate  thing  to  do  is.  Maybe  we  can 
do  something  quickly. 

Mr.  Peterson.  And  you  are  going  to  make  a  decision  shortly  on 
these  other  airplanes? 

Mr.  Broderick.  As  soon  as  we  possibly  can.  As  soon  as  we  de- 
velop information  that  enables  us  to  make  a  decision. 

Mr.  Peterson.  Thank  you.  Any  other  questions? 

Well,  we  appreciate  your  being  with  us,  and  we  will  continue  to 
stay  in  touch,  and  vou  can  rest  assured  the  subcommittee  will  be 
interested  in  what  develops  here. 

Mr.  Broderick.  Thank  you,  sir. 

Mr.  Peterson.  The  subcommittee  is  adjourned. 

[Whereupon,  at  12:45  p.m.,  the  subcommittee  adjourned,  to  re- 
convene subject  to  the  call  of  the  Chair.] 
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Material  Submitted  for  the  Hearing  Record 

Questions  for  the  Record 
National  Transportation  Safety  Board 

1.  By    Level,    how    many    recommendations    come    back    from    the    FAA    as 
unacceptable  within  90  days? 

2.  In  three  months? 

3.  In  six  months 

4.  What  is  the  average  time  to  resolve  "unacceptable"  FAA  response  s  at  Level 
I  and  Level  II? 

Response:  Since  January  1,  1985,  there  have  been  101  Class  I  "Urgent  Action" 
safety  recommendations  addressed  to  the  Federal  Aviation  Administration  (FAA).  Of 
these  101  recommendations,  11  have  been  classified  as  "Unacceptable"  by  the  Board. 
Of  these  11  recommendations,  8  were  classified  as  "Unacceptable"  in  less  than  90 
days  after  issuance;  and  3  were  classified  as  "Unacceptable"  beyond  the  3  month 
period. 

Since  January  1 ,  1 985,  there  have  been  1 ,083  Class  II  "Priority  Action"  safety 
recommendations  addressed  to  the  FAA.  Of  these  1 ,083  recommendations,  1 24  have 
been  classified  as  "Unacceptable"  by  the  Board.  Of  these  1 24  recommendations,  74 
were  classified  as  "Unacceptable"  in  less  than  90  days  after  issuance;  and  50  were 
classified  as  "Unacceptable"  beyond  the  3  month  period. 

Safety  recommendations  classified  as  "Unacceptable"  are  never  "resolved"  -- 
that  is  why  they  are  called  "Unacceptable."  The  average  time  to  close-out  of  a 
recommendation  classified  as  "Unacceptable"  is  as  follows  for  each  of  the  classes: 

Class  Average  time  to  close 

I  "Urgent  Action"  407  days 

II  "Priority  Action"  750  days 
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Federal  Avfcrtioa 
AdmnIstr=t>on 

OCT  26  B^ 

The  Honorable  Carl  W,  Vogt 
Cnaimaa,  National  Trans j-ortstion 

Safety  Board 
4S0  L'Hnfant  Plaza  Sast,  5W 
•Wasiir.cton,  DC  2053-4 

■  D^ar  Kr.  Ciiairsian: 

This  is  ir.  responsa  to  Sa.fsty  RecouHeTidatioas  A-S2-S1  through 
-33  iss-^ed  by  the  Bc-ard  on  August-  13,  1552.  These  safety 
rscosn^ndations  vara  issued  as  a  result  of  the  Board's 
tcvestication  of  an  accident  on  Septe~bar  27,  1321,  izvolvir.j  a 
Hitsuiishi  Hij-*22-£0,  CanadisLn  registry  C-TFaS,  vhich.  was  on  a 
cargo  flight.   The  airplans  sustained  suistantial  damage  vhar:  a 
propeller  blade  separated  in  flight  near  U-ica,  Kev  York-  Ths 
airplane  vas  clisbir.g  through  flight  level  190  vhen  the  pilot 
felt  s  strong  vibration,  relieved  shortly  by  a  loud  "bang." 
Tns  vibration  increased  and  beca::e  so  severe  that  ths  pilot 
experier.csd  considerable  difficulty  cor.troilir.g  the  airplane. 
Despite  this  difficulty,  thst   airplane  landed  at  Utica  Airport. 
There  v=re  no  injuries. 

X-S2-3,l.  Dsveiop,  vith  ths  assistance  of  Hartzell  Propeller, 
Incorporated,  a  nondestructive  insp-=ction  techniou^  capable  of 
dstsctirg  tiib   am  cra-c'cs  stesj^lng  fro3  the  inside  diasstar 
surface  of  tha  hub  £r3  at  the  approxisate  location  cf  the 
inserted  end  cf  the  pilot  tubes*  on  Hartzall  i:-odel  EC-B4 
propeller  hubs,,  and   issue  an  airtforthiness  directive  requiring 
that  HC-S4  hubs  vith  3,CC0  hours  or  acre  be  inspected  using 
this  technique  the  neict  tine  the  propeller  assembly  is 
overhauled  for  any  reason,  or  at  the  next  arjjual  inspection  (or 
6gui\-alent) ,  whichever  is  first. 

.---52-S2.  Determine,  based  on  the  results  of  the  inspections 
reouested  in  Safety  Reconaen-^ation  A-92-31,  if  the  hcb  anss  on 
Hartzell  Eodsl  HC-34  propeller  hubs  with  3,000  hours  or  core 
should  be  inspected  at  periodic  intervals.   If  such  inspections 
are  varranted,  issue  aa  airvorthiness  directive,  as 
appropriate,  requiring  periodic  inspections. 

A-92-a3-  Ceterffiine  if  Kartzell  aodel  HC-B3  and  -33  propeller 
hubs,  based  on  siicilarlty  of  design  and  faisrication  pirocesses 
with  the  EC-34  propeller  hub,  should  be  inspected  for  cracjdjig 
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in  the  hub  anas.  If  such  inspactions  are  warranted,  issue  an 
alrworthlBess  directiva,  as  appropriate,  requiring  periodic 
inspections. 

fXA  coarient.   The  Federal  Aviation  Administration  (FAA)  is 
reviewing  the  service  history  of  the  Hartzall  Propeller  hubs  to 
determine  the  magnitude  of  tha  problea.   The  FAA.  is  also 
reviewing  the  service  nanuals  to  deteroir.s  what,  if  any, 
changes  need  to  be  Kade. 

I  vill  apprise  the  Board  of  the  FAA's  coxirss  of  action  to 
address  these  safety  recosaendations  as  soon  as  the  review  is 
conpleted. 

Sincerely, 


■If 

l<==as  C.  Pdchirc 


Adsinistrator 
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